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EXECUTIVE SUMMARY

Sunoco, Inc. (R&M) (Sunoco) retained URS Corporation (URS) to assist Sunoco in
implementing remedial work pursuant to Pennsylvania’s Land Recycling and Environmental
Remediation Standards Act (Act 2) 35 P. S.§ 6026.101 et seq., and the regulations promulgated
by the Pennsylvania Department of Environmental Protection at 25 Pa Code Chapter 250 (“Act 2
regulations™) pertaining to the Administration of the Land Recycling Program, for a portion of
their Marcus Hook, Pennsylvania refinery referred to as Phillips Island. Upon attainment of an
Act 2 Standard, Cleanup Liability Protection is afforded pursuant to Chapter 5 of Act 2. Sunoco
conducted Act 2 remedial work in connection with agreements with FPL Energy Marcus Hook,
L. P. (“FPLE”} under which FPLE constructed a Co-generation plant, and new standby refinery
boilers at the Marcus Hook Refinery. The Co-generation facility was constructed on 21.1 acres
of Phillips Island which is approximately 27 acres in size. The Pennsylvania and Delaware state
border passes through the site. Of the 21.1 acres, approximately 4 acres are located in Delaware.

FPLE’s Co-generation facility is fueled with natural gas and is designed to produce 750-
megawatts of electricity per day. FPLE has also constructed new standby boilers for use by the
refinery that are also fueled with natural gas.

The initial phase of the Act 2 remedial work included a site characterization, remedial
investigation, risk assessment, development of appropriate remedial alternatives, and preparation
of a cleanup plan. The scope of these tasks was consistent with Act 2 and Act 2 regulations. The
remedial work was conducted in the second phase and is comprised of engineering controls for
pathway elimination. As indicated in this Report, Sunoco has achieved either the Statewide
Health Standards in Act 2, or a Site-specific Standard under Act 2 using engineering controls for
pathway elimination. Engineering controls used at Phillips Island inciuded the following:

» Passive vapor control beneath occupied co-generation plant buildings;
e Enhanced LNAPL recovery and seepage climination with a barrier;

¢ Removal of impacted soil from around the seep near the top of the west bank of the
berm; and

o Stormwater control and infiltration minimization.

The results of the initial phase of the Act 2 program were presented in a report titled Act 2
Combined Report — Revision 1 dated July 14, 2000 (July 2000 Combined Report).

Analytical results from the remedial investigation were compared to the statewide health
standard so1]l to groundwater pathway and direct contact exposure medium-specific
concentrations (MSCs) to identify chemicals of potential concern (COPCs). The analytical
" results indicate that many of the regulated substances are below the medium-specific
concentrations and accordingly meet the statewide health standards.

For surface and subsurface soils, the detection limits for several of the semi-volatile organic
compounds (SVOCs) were above either the non-residential used aquifer soil to groundwater
pathway MSCs or the surface and subsurface direct contact MSCs. To assess the potential for
these compounds to be present above the MSCs, they were included in the exposure
characterization. A Site-specific Standard was achieved for these compounds using engineering
controls for pathway elimination.
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EXEGUTIVE SUMMARY

Evaluation of the potential exposure pathways under current and future use scenarios concluded
the following:

+ There are no potable wells in use at or downgradient of the site. Groundwater
ingestion and groundwater dermal contact are not complete exposure routes of
concemn. Occupied co-generation plant buildings include a passive vapor control
system, thereby eliminating the potential for worker exposure inside buildings. This
engineering control eliminates the groundwater vapor inhalation exposure pathway.

+ The potential soil exposure pathway for workers on Phillips Island is through direct
contact. However, the site has been covered with asphalt and clean gravel to
eliminate the potential soil direct contact exposure scenario. Under the current use
scenario, the soil direct contact pathway has been eliminated utilizing these
engineering controls for pathway elimination. The addition of asphalt and clean
gravel surfaces (engineering controls) at the site are also utilized to control and
collect stormwater and prevent stormwater contact with site soils.

e Model results indicate that surface water quality standards will not be exceeded.
Therefore, surface water direct contact with dissolved compounds is not an exposure
pathway of concemn.

» In the light non-aqueous phase liquid (LNAPL) sample, only one COPC was detected
and at a concentration below the non-residential used aquifer soil to groundwater
pathway MSC (used for screening purposes). Though the chemical composition of
the LNAPL does not pose a threat to human health or the environment, the physical
discharge of the LNAPL is considered a potentially complete pathway. Therefore, a
sheet pile barrier wall was installed to prevent possible further seepage to the River.

» The evaluation of ecological receptors indicated there is a lack of complete exposure
pathways.

Based on the results of the remedial investigation and risk evaluation, remedial actions were
developed for the site and included in the cleanup plan. Following PADEP approval of the
proposed remedial actions, Sunoco and FPLE constructed the remedial systems in conjunction
with the co-generation plant site redevelopment. Major components of the overall remedy for
the site include: :

1. Enhanced LNAPL recovery and seepage eltmination with a barrier wall.

2. Removal of impacted.soil from around the seep near the top of the west bank
of the berm (completed as part of the barrier wall installation).

3. Passive vapor control beneath occupied co-generation plant buildings.
4. Stormwater control and infiltration minimization.

The enhanced LNAPL recovery system includes a series of new recovery wells in the berm
along the bank of the Delaware River. To eliminate seeps, a sheet pile barrier wall was placed in
the area of the seeps along a portion of the western bank of Phillips Island. LNAPL adjacent to
the barrier is being removed with the enhanced recovery system. Interim measures, consisting of
a floating boom and absorbent in the area of the seeps, are maintained to prevent the migration of
LNAPL to the river. The boom was maintained during the installation of the barrier wall and
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EXECUTIVE SUMMARY

maintenance will continue after LNAPL residuals riverside of the barrier wall have dissipated.
Impacted soil around the seep near the top of the west bank of the berm was removed to
elimmate the direct contact exposure pathway.

The co-generation plant was designed and constructed to eliminate potential exposure routes of
constituents of concem resulting from historic land uses. Mechanisms for pathway elimination
include a vapor control system beneath all buildings occupied by workers. The ground surface
has been covered with either gravel or asphalt to remove the potential for worker and ecological
receptor direct contact with surface soil. Stormwater is collected by overland flow and
subsurface drains and channeled to the plant cooling towers which minimizes both the
infiltration rate to the subsurface and the use of potable water for non-contact cooling.

Construction and ongoing operation of these measures has eliminated exposure pathways (direct
contact and inhalation) and mitigate potential migration of compounds detected at the site.

Since the startup of the enhanced LNAPL recovery system in March 2004, Sunoco has recovered
a total of approximately 3,900 gallons of LNAPL (as of the end of November 2004). This
represents a recovery rate of approximately 400 gallons of LNAPL per month. In addition, the
seeps once present along the west berm have ceased. This data indicates that the remedial
actions implemented at the site are attaining the objectives of eliminating potential exposure
pathways, control of LNAPL and groundwater migration, and improvements to subsurface
conditions. Therefore, the remedial work has achieved Site-specific Standards under Act 2 using
engineering controls for pathway elimination.

URS JA19994541 - SUNOCO MARCUS HODKACT 2 FINAL REPORT - DECEMBER 2004\FINAL ACT 2 REPORT.DOC23-SEP-058 ES-3



SECTION ONE INTRODUCTION

Sunoco, Inc. (R&M) (Sunoco) retained URS Corporation (URS) to assist Sumoco in
implementing remedial work pursuant to Pennsylvania’s Land Recycling and Environmental
Remediation Standards Act (Act 2) 35 P. S.§ 6026.101 et seq., and the regulations promulgated
by the Pennsylvania Department of Environmental Protection at 25 Pa Code Chapter 250 (“Act 2
regulations™) pertaining to the Administration of the Land Recycling Program, for a portion of
their Marcus Hook, Pennsylvania refinery referred to as the Phillips Island site (“Phillips
Island”). Upon attainment of an Act 2 Standard, Cleanup Liability Protection is afforded
pursuant to Chapter 5 of Act 2.

The initial phase of the Act 2 remedial work included a site characterization, remedial
investigation, risk assessment, development of appropriate remedial alternatives, and preparation
of a cleanup plan. The scope of these tasks was consistent with Act 2 and Act 2 regulations. The
purpose of the remedial investigation was to characterize site environmental conditions and
obtain information for assessing the potential risk to human health and the environment. A
summary of the analytical program is provided in Table 1. The results of implementing the
initial phase of the Act 2 program demonstrated the site would meet Act 2 requirements for
closure under site-specific standards using engineering controls for pathway elimination. The
results of the initial phase of the Act 2 program were presented in the July 2000 Combined
Report. :

In a letter dated August 16, 2000 (Appendix A), the Pennsylvania Department of Environmental
Protection (PADEP) approved the July 2000 Combined Report and agreed with Sunoco that
existing environmental conditions at the site are within acceptable risk ranges. In the letter,
PADEP requested that additional site improvements, including institutional and engineering
controls to eliminate the direct contact exposure pathway (via control and elimination of seeps
and control of stormwater infiltration) and vapor migration pathway, be documented in the final
report to demonstrate attainment of the Act 2 Site-Specific Standard based on Elimination of
Pathway.

The remedial work was conducted in the second phase and is comprised of engineering controls
for pathway elimination. Sunoco has achieved either the Statewide Health Standards in Act 2, or
a Site-specific Standard under Act 2 using engineering controls for pathway elimination.

On behalf of Sunoco, URS has prepared this Final Report for the Phillips Island site as requested
by PADEP and in accordance with the requirements established under Act 2.

This report demonstrates that the Site-Specific Standard (SSS) based on Elimination of Pathway
or the Statewide Health Standards have been attained for all site constituents of potential concem
(COPCs) in all site media (Table 2).

In compliance with applicable Act 2 requirements, this Final Report includes a Post-
Remediation Care Plan for the engineering controls necessary to maintain incomplste exposure
pathways for the Site. The engineering controls consist of the following:

1. Enhanced LNAPL recovery and seepage elimination with a barrier wall

2. Passive vapor control beneath occupied co-generation plant buildings

URS J4:113994641 - Sunoco Marcus HookAct 2 Final Report - December 2004\Final Act 2 Report.doci2a-SEB-osw  1-1



SECTION ONE INTRODUCTION

3. Stormwater control and infiltration minimization

Sunoco will prepare and incorporate into the property deed, the required Act 2 deed
acknowledgements/restriction to maintain the Site-Specific Standard and prevent development of
complete exposure pathways.

The Act 2 Final Report Summary Form is included as Appendix B.
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SECTION TWO BACKGROUND

2.1 SITE LOCATION

The Phillips Island site is located in the southwest section of the Sunoco Marcus Hook refinery.
The address of the refinery is 100 Green Street in Marcus Hook, Delaware County,
Pennsylvania. Figure 1 is a site location map.

2.2  SITE DESCRIPTION

Phillips Island is an area of approximately 27 acres. FPLE constructed a co-generation facility
on 21.1 acres of Phillips Island. Phillips Island in this report is restricted to those 21.1 acres.
The Pennsylvania and Delaware state border passes through the site. Of the 21.1 acres,
approximately 4 acres are located in Delaware.

Phillips Island extends north to stormwater aboveground storage tank (AST) T-101, a PECO
electrical substation, and wastewater AST TK-131, south to the Delaware River, west to the
Ethylene Complex, and east to Blueball Avenue. Currently, Phillips Island resembles a small
peninsula. In the past, Phillips Island was detached from the main shoreline. The channel
separating Phillips Island from the shore was gradually filled.

Phillips Island surface is covered by gravel, asphalt, and co-generation plant buildings/structures.
The surface is relatively flat with minor surface topographic expressions. Along the southern
property boundary, Phillips Island slopes steeply to the Delaware River. The slope is covered
with concrete riprap to prevent erosion. An access road surrounds the southern perimeter of
Phillips Istand. There are several groundwater monitoring and LNAPL recovery wells around
Phillips Island perimeter.

Surface features prior to the site redevelopment {co-generation plant construction) included two
ASTs, a roll-off container staging area, a fire-fighting training area, and a sandblasting area. All
of these features were removed as part of the co-generation plant construction.

The ASTs included a 1,000-gallon propane AST and a 500-gallon AST for containing LNAPL
recovered from wells. Based on the files at the refinery, there is no history of releases from these

ASTs nor was staining observed in their vicinity during the Phase I Environmental Site
Assessment (ESA).

The roll-off container staging area was used to store empty containers and stage full containers
for shipment off-site. The staging area was unpaved; minor soil staining was observed during
the Phase I ESA. The roll-off staging area had been in operation since 1970.

The fire-fighting training area (the Training Area) included a tanker truck and two open-top
ASTs. The ground surface was concrete-paved and gravel. The training exercises involved
placing a small amount of oil on a layer of water in the tanker truck and ASTs and igniting the
oil. The Training Area was constructed in 1996. Before 1996, the Training Area was located
near the present location of the substation immediately north of Phillips Island. During the Phase
I ESA, URS observed minor staining on the ground surface.

URS 319994841 - Sunaca Marcus Hookvict 2 Final Report - December 2004\Finat Act 2 Report. doci23-SEP-05) 2 1



SECTION TWO BACKGROUND

Figure 2 is a site layout showing the pertinent features of Phillips Island following the co-
generation plant construction. Figure 3 is the former site layout prior to the co-generation plant
construction.

23 SITEHISTORY

The following paragraphs describe the history of Phillips Island as presented in an interal Sun
memorandum, dated January 13, 1992,

Up until the 1930’s, Phillips Island was part of a quarantine station for ships steaming up the
Delaware River into Philadelphia. Between the 1930°s and the early 1940’s, the Phillips family
owned Phillips Island. Sunoco first came into possession of Phillips Island in the 1940°s when
Sunoco purchased it from the Phillips’. Shortly thereafter, Sunoco began fill operations on
Phillips Island®".

Followmg the purchase of Phillips Island, Sunoco installed a stone bulkhead between the
mainland and Phillips Island. Between 1941 and 1950, iron pyrites were deposited to the
southwest of Phillips Island. Between 1950 and 1960 spent filter clay, catalyst fines, and rubble
were deposited in this area. Some small areas were used to weather leaded tank bottoms. Figure
4 shows the location of the bulkhead and the extent of the f11",

In approximately 1960, a second bulkhead was installed. This area was filled between 1960 and
1965, predominantly with spent filter clay with some API separator sludge and demolition debris
(Figure 4). The filter clays were used to de-wax certain refined lubricating oils. The spent clays
were mixed with clean clays and placed and compacted on Phiilips Istand'’.

In 1965 and 1966, a clay dike was installed at the present extent of Phillips Island. The dike
location is shown in Figure 4. The dike is approximately 30 feet wide at its base and 20 feet
wide at the crest. ‘The dike is approximately 12 to 15 feet above the mean low water level. The
- face along the Delaware River is covered with 18 inches of rubble to prevent erosion. Spent
filter clay was used to fill the area behind the dike!".

The fill operations ceased in 1980. In 1985 and 1986, a portion of the site was brought up to
grade using between 9,000 and 18,000 tons of fill consisting of 50 percent soil and 50 percent fly
ash. The ash was from the Delaware County Regional Authority (DELCORA) incinerator. The
former fill area was covered with 1 to 3 feet of fill and soil from the construction of new
stormwater tanks in 1992.

24 PREVIOUS INVESTIGATIONS AND REMEDIAL ACTIONS

In 1987, NUS, on behalf of the USEPA, performed a Preliminary Assessment (PA) of Phillips
Island®. The PA consisted of a site visit; environmental samples were not collected for
laboratory analysis. The findings of the PA were:

» There are no home wells within a three-mile radius of the site;

» There are no public water supply intakes within three miles of the site;

URS J:119984641 - Sunoco Marcus HookiAct 2 Final Repert - December 2004\Final Act 2 Report.doc\23-SEP-05n -2



SECTION TWO BACKGROUND

+ Land use immediately surrounding the site is industrial; and

o There are no critical environments within a three-mile radius of the site.

In 1990, Sunoco retained ERM, Inc. to perform a subsurface investigation and screening study of
Phillips Island®*. The ERM, Inc. screening report® concluded that capping Phillips Island to
prevent infiltration coupled with a containment remedy appeared to be the most feasible
alternative.

The ERM subsurface investigation included 12 hand-auger borings, three (3) soil borings, and
eight (8) test pits®”. A total of 22 soil samples were collected. The results indicated the presence
of petroleum-related volatile organic compounds (VOCs), primarily benzene, toluene,
ethylbenzene, and xylenes (BTEX), at concentrations generally below one milligram per
kilogram (mg/kg). One soil sample contained ethylbenzene, toluene, and xylenes at
concentrations of 11 mg/kg, 31 mgkg, and 79 mg/kg, respectively. Detected semi-volatile
organic compounds (SVOCs) were primarily polynuclear aromatic hydrocarbons (PAHs) at
concentrations ranging from less than 1 to 100 mg/kg with one sample containing concentrations
up to approximately 1,000 mg/kg. Two pesticides were detected, alpha-BHC and 4,4’-DDD:; the
concentrations were generally less than 0.5 mg/kg. However, one sample contained 4,4’-DDD at
a concentration of 30 mg/kg. Fifteen metals were detected in the samples. The concentrations
ranged between 0.6 mg/kg for mercury and 1,566 mg/kg for zinc. Total petroleum hydrocarbon
(TPH) concentrations ranged from 17,300 mg/kg to 392,400 mg/kg.

In 1991 A.T. Kearney, Inc., on behalf of the USEPA, performed a Phase 1I Final RCRA Facility
Assessment (RFA) of the Marcus Hook Refinery (including Phillips Island®). In general, the
RFA identified soil staining on Phillips Island in the areas associated with surface features (e.g.,
the Training Area, roll-off staging area). The RFA did not identify obvious impacts from the
former fill area, specifically noting a lack of seeps along the river. The RFA did recommend a
subsurface mvestigation because the former fill area is unlined.

In 1994, Sunoco submitted a Comprehensive Remedial Plan (CRP) for the Marcus Hook refinery
to the Pennsylvania Department of Environmental Resources (PADER). The CRP was modified
in May 1995 (CRP Addendum) to address PADER comments®. The CRP Addendum included
verifying the occurrence of LNAPL at Phillips Island.

In 1995, Sunoco retained Groundwater & Environmental Services, Inc. (GES) to assess
groundwater along the perimeter of the refinery’"®. The GES investigations included installing
monitoring wells, 10 soil borings, and monitoring liquid levels in the borings and wells. The
borings and wells were completed in fill and waste at a depth of approximately 30 feet; soil and
groundwater samples were not collected. The GES investigation results indicated the presence
of LNAPL at thicknesses of 0.34 to 14.03 feet. The liquid level monitoring program did not
detect any influence from the tidal cycles in the Delaware River. The liquid Jevels measured in
the wells in the waste were anomalous relative to each other and precluded groundwater gradient
interpretation®.  GES also concluded there is little hydraulic communication between
groundwater in the former fill area and the Delaware River,

In 1996, Sunoco submitted a CRP for Phillips Island to PADEP®. The plan specified LNAPL
removal every two weeks via vacuum truck and installation of a LNAPL recovery pump in one
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well. PADEP approved the plan in 1996 with the condition that additional investigation of the
impact of LNAPL on the river be performed!®. In the third quarter 1996 report, Sunoco
responded that at all tidal levels, no seeps of LNAPL were observed along the perimeter of
Phillips Island".

Since 1993, Sunoco has monitored groundwater quality in the refinery perimeter wells on an
annual basis in accordance with the CRP. One of the wells (MW-118) is located on Phillips
Island. This well originally contained three (3) feet of LNAPL. The analytical results for well
MW-118 indicate the historical presence of benzene (from not detected up to 140 micrograms
per liter [ug/l}), ethylbenzene (from not detected up to 2 ug/l), and bis (2-ethylhexyl) phthalate
(from not detected up to 10 ug/l). In the 1999 CRP sample from MW-118, no analytes were
detected above the detection limit (10 ug/H)"*2.

2.5  SITE REDEVELOPMENT

The new co-generation plant uses natural gas and refinery gas as a fuel source to produce 750-
megawatts of electricity per day. FPLE has also constructed new standby boilers for use by the
refinery that are also fueled with natural gas. This has resulted in a reduction in the number of
older boilers in use at the refinery. The plant has also increased available power for the local
electricity grid.

To address potential exposures to constituents of concern at the site, the co-generation plant was
designed and constructed with several engineering controls that eliminate potential exposure
routes. These include a vapor control system beneath all buildings occupied by workers and a
ground surface cover of either gravel or asphalt to prevent worker and ecological receptor direct
contact with surface soil or vapors emanating from the subsurface.

A major component of the co-generation plant design includes stormwater control and re-use.
Stormwater is collected by overland flow and subsurface drains and is channeled to the plant
cooling towers. This process minimizes the potential for stormwater infiltration of subsurface
soils and also reduces the use of potable water for non-contact cooling,

26 CONCEPTUAL SITE MODEL

The conceptual site model, based on the information from the background investigations, is as
follows:

The physical characteristics of the site include a clay berm along the Delaware River; fill
materials consisting of process wastes such as filter clay (composed of bentonite clay) and leaded
sludge; rubble; demolition debris; and general refuse. The berm is covered with concrete riprap
to prevent erosion.

1. The site is covered with a layer of clean soil, asphalt, and gravel. -

2. The waste and fill materials contain petroleum-related compounds.

3. Compounds expected in site soil include VOCs, PAHs, and metals.
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4. LNAPL is present in wells completed within the waste material in the former
fill area.

5. Groundwater occurs in the natural sediments underlying the site.

6. The presence of various types of fill materials, berms, subsurface barriers,
native soils, tidally influenced surface waters, and pumping wells combine to
make the hydrology of the site complex.

7. Groundwater quality data does not indicate significant quantities of dissolved
compounds.

8. The filter clay has a high moisture content. Wells screened in the filter clay
tend to act as sumps and accumulate soil moisture and LNAPL from the
surrounding filter clay.

9. The low permeability of the filter clay and the berm has isolated the waste and
fill from the surrounding environment.

2.7 ENVIRONMENTAL SETTING

The Phillips Island site is'located in the southwest section of the Sunoco Marcus Hook refinery.
Phillips Island is approximately 21.1 acres and resembles a small peninsula. The site surface is
generally flat with small topographic features and a raised area to the south that slopes steeply to
the Delaware River. The slope is covered with concrete riprap to prevent erosion and the slope is
terraced for an access road that surrounds the southern perimeter of Phillips Island.

Historically, waste, including filter clay, was placed in the former fill area; fill was placed over
other areas of Phillips Island. The current edge of the former fill area consists of a clay berm
covered with concrete riprap. The surface of the former fill arca is covered with asphalt and
gravel. Areas currently associated with refinery operations are covered with a concrete slab or
gravel.

On the western face of the former fill area berm, near the high water line, seeps of petroleum
were present prior to implementing remedial actions. The seeps impacted the rocks, stones, and
soil of the adjacent shoreline. The seeps were confined to an approximately 150 feet section of
the over 2,000 feet of shoreline of Phillips Island. The seeps appeared to have been associated
with discrete layers of material slightly coarser than the clay berm. Minor areas of stressed
vegetation (approximately 3 to 10 feet wide and less than a foot thick) and staining was observed
at these seeps.

Another seep was located on the western face of the former fill area, approximately 10 feet down
from the face and approximately 12 feet above the river water line. The seep encompassed an
area of stressed vegetation of approximately 10 feet by 10 feet. Other than the stressed
vegetation at the seep, no other areas of stressed vegetation were observed near this area. The
area was equipped with an oil recovery system that periodically pumped the oil into a storage
tank. The oil was removed from the tank on an as-needed basis.
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3.1  GEOLOGY

According to geologic mapping performed by the Pennsylvania Geological Survey (1981), the
site 1s underlain by the Quaternary-age Trenton Gravel Formation. The Trenton Gravel
Formation is described as gray or reddish brown gravelly sand with cross-bedded sand and clay-
silt beds. Bedrock was not encountered during the soil-boring program but based on the
Pennsylvania geologic survey map, the bedrock is believed to be anorthosite, a plagioclase
feldspar (anorthite)-rich gabbro and associated contact metamorphic rocks. Geotechnical
borings completed at Phillips Island by Black & Veatch in February 2000 as part of the design of
the co-generation plant encountered anorthosite bedrock at depths of 35 to 80 feet indicating the
bedrock surface depth is highly variable across the site, but generally slopes down to the east.

To assist in evaluating geologic conditions at the site, URS reviewed the logs of borings drilled
at the site and supervised the drilling of 9 Geoprobe® borings (GP-PH1 through GP-PH7, B-
PH2, and B-PH5) and 20 hollow-stem auger borings (MW-137 through MW-146, B-PH1, B-
PH3, B-PH4, and B-PH6 through B-PH12). The boring logs are included in Appendix C. The
locations of the borings are shown on Figure 5. Three distinct geologic units (fill, waste, and
sediments) are present in the subsurface at the site to a depth of 50 feet bgs and are described
below. Figure 6 presents geologic cross sections for the site. The subsurface materials consist of
the following three primary units: which are described below:

e Fill material;
» Waste materials; and

+ Native unconsolidated materials.

The uppermost unit present at the site is composed primarily of fill consisting of a brown silt or
clay with aggregate, brick fragments, and concrete rubble and soil from the 1992 construction of
the new stormwater tanks. The fill unit generally extends from near the ground surface to an
approximate depth of 5 to 18 feet bgs and is laterally contiguous across the site. Two feet of
clean fill was placed at ground surface during construction of the co-generation facility

Borings drilled inA the areas of the clay berms encountered dark gray clay from approximately 3
feet bgs to the top of the native sediments. The clay appeared compact and dense.

The waste materials encountered within the former fill area of the site consist primarily of dense
gray clay from refinery filtering operations at the site. Other waste materials included
construction and demolition debris, glass, gravel, wood, and metal fragments. The waste has
discrete and discontinuous zones with high soil moisture and LNAPL content. The boring logs
indicate variability in moisture content with depth, alternating in some borings from moist to wet
to moist conditions. The wells installed in the waste material in 1995 by GES act as
accumulation sumps for the soil moisture and LNAPL. The volumes of liquids in each well are
dependent on the depth and the zone penetrated and results in apparent liquid elevations that are
variable within short distances. Three borings that were targeted for completion in native
sediments were terminated before native sediments were encountered due to LNAPL rapidly
filling the borcholes. The waste materials unit generally extends from the base of the fill
material unit to an approximate depth of 42 feet bgs. The waste is laterally discontinuous to the
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west of the former fill area. The fill unit occurs at the same elevations as the waste in the eastern
portion of the site. The waste thickness in the eastern portion of the site is approximately 10 feet.
The waste is also discontinuous to the north of the former fill area.

The native materials encountered at the site consisted primarily of gray silty clay. Some areas of
the site further away from the Delaware River also contained beds of orange brown sand and
gravel. The materials present near the river are consistent with Delaware River fluvial deposits.
The materials present further away from the river are consistent with the Trenton Gravel
Formation.

Figure 7 is a contour map showing the elevation of the top of the natural soil horizon. From the
contours it appears that the original shoreline was oriented east to west in the approximate center
of the site. The contours also indicate a possible channel oriented approximately north/south in
the vicinity of Blueball Avenue. The slope on the southern end of this channel flattens out
indicating a small delta deposit. The sediments encountered in these areas are consistent with
this interpretation. The sediments at location MW-140 and B-PH7 contain varying amounts of
silty clay and sand and gravel (likely channel deposits in a tidal stream). At GP-PH4 and MW-
142 the sediments are mostly clayey silt with lesser amounts of sand and gravel.

3.2 HYDROGEOLOGY

URS installed ten groundwater-monitoring wells (MW-137 through MW-146) at the site in
February 2000. The locations of these monitoring wells are shown on Figure 5. Construction
details for all of the monitoring wells at the site are presented in Appendix C. Groundwater
elevation measurements are summarized in Table 3. Groundwater elevation contour maps are
presented as Figure 8a (March 15, 2000) and Figure 8b (April 26, 2000).

The groundwater measurements from previously installed wells MW-113 through MW-119,
MW-121, and MW-121A, which are screened within the fill and waste, were not used to
generate the contour map from March 15, 2000 since the water levels measured within the filter
clay-rich waste appear to be anomalous. Groundwater in these wells occurs at erratic depths that
do not correlate with each other or the newly installed wells. The water levels do not appear to
be connected to the indigenous sediments underlying the waste. The previously installed wells
were screened from 5 feet bgs to 30 feet bgs and they are completed within the fill and waste
materials at the site. The wells act as sumps for the soil moisture. Thus, the amount of water
accumulated in the wells is in direct correlation to the penetrated zones.

The groundwater level elevations from the monitoring wells in the indigenous sediments were
above the top of the sediment horizon indicating that groundwater occurs under semi-confined
conditions within the unconsolidated materials above bedrock.

LNAPL was detected in monitoring wells MW-113, MW-114, MW-115, MW-116, MW-117,
MW-119, MW-121, and MW-121A during groundwater level measurements that were obtained
on February 22 (Figure 9) and March 15, 2000. The groundwater elevations for the monitoring
wells containing LNAPL presented on Table 3 were corrected for the presence of LNAPL based
on the specific gravity of the LNAPL sample collected from each well. The LNAPL thickness in
monitoring wells on March 15, 2000 ranged from 0.07 feet in MW-114 to 6.35 feet in MW-119.
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3.21 LNAPL SEEPS

LNAPL occurred at seeps along the western bank of Phillips Island. One seep was located
approximately 10 feet down the bank slope and the LNAPL was recovered using an LNAPL
recovery system.

Seeps of petroleum were also present on the western face of the former fill area berm, near the
high water line. The area of seeps was limited to an approximately 150 feet section of the over
2,000 feet of shoreline of Phillips Island. The seeps appeared to be associated with discrete -
layers of material slightly coarser than the clay berm. Minor areas of stressed vegetation
(approximately 3 to 10 feet wide and less than a foot thick) and staining were observed at these
seeps. The rocks, stones and soil on the tidal flats beneath the seeps were stained with petroleum
from the seeps. '

3.2.2 GROUNDWATER FLOW

The groundwater level measurements from the monitoring wells at the site indicate groundwater
flows to the south toward the Delaware River, which is consistent with the hydrogeology of the
area. The groundwater elevation at MW-146 (near the river) is higher than the surrounding area
and likely is due to a mounding effect caused by the bulkhead along the Delaware River. The
estimated average hydraulic gradient at the site is 0.0225.

Tidal influences were observed in wells MW-138, MW-140, MW-145, and MW-146. The water
table variance due to tides ranged from 0.05 feet in MW-140 to 0.29 feet in MW-146. In
general, there appears to be a greater tidal influence in the wells screened in coarser grained
materials.

3.2.3 HYDRAULIC PROPERTIES

* 3.2.3.1 Hydraulic Conductivity

Slug testing was performed on wells MW-138, MW-140, MW-141, MW-144, MW-145, and
MW-146. The estimated hydraulic conductivity varies widely, as expected from the variations in
the native materials at the site. The hydraulic conductivities observed from slug tests varied with
the materials the wells were screened in as follows:

Wells screened in silty clay units had hydraulic conductivities ranging from 0.01103 ft/day in
MW-141 to 0.03478 ft/day in MW-144 with an average hydraulic conductivity of 0.02291 ft/day.

Wells screened in sediments containing silty clay and sand and gravel ranged from 0.5634 ft/day
in MW-146 to 12.83 fi/day in MW-140. :

The hydraulic conductivity values estimated for the materials at the site are consistent with
published values for those materials'®.

The results of the geotechnical analyses were utilized to calculate the horizontal and vertical
hydraulic conductivity of the fill and waste materials at the site. The horizontal hydraulic
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conductivities ranged from 4.9 x 10® cm/sec (GT-5) to 3.1 x 107 cm/sec (GT-4). The vertical
hydraulic conductivities ranged from 2.9 x 10® ecm/sec (GT-1) to 2.9 x 10-7 cm/sec (GT-5). The
conductivity of the waste filter clay (GT-4 and GT-5) and the clay berms (GT-1 and GT-3) were
similar.

3.2.3.2 Drawdown and Yield Calculations

URS performed a drawdown test on wells MW-115, MW-116, and MW-117 to assess the
potential long-term drawdown. The test included installing three piezometers, each located
approximately 5 to 6 feet from each of the wells being tested. Boring logs for the piezometers
are presented in Appendix C. The test was monitored by data loggers connected to pressure
transducers placed in the newly installed piezometers to monitor the water level. The wells were
pumped until the well was completely dewatered and then intermittently over a three-day period
to maintain the dewatering; the very low hydraulic conductivity at the site did not allow the wells
to be pumped constantly.

Shelby tube samples of the fill material and possible bulkhead material were collected at four
locations for triaxial permeability testing, oil and water content, and grain size. The
transmissivity (T) at each location was calculated from the equation:

T=Kb

Where K= horizontal permeability
b = saturated thickness

The estimated yield at each location was obtained by the equation:

T = 2000 C,

Where T= transmissivity in gal/day/ft
Cs =" specific capacity in gal/min/ft
Yield = Cs x saturated thickness in feet

From the Theis equation, the radius of influence at each location was calculated. The
conservative assumptions used were:

» Pumping for 10 days (assumes a significant precipitation event an average of every
10 days) :

» Specific yield = 0.05 (S)

¢ Drawdown at radius of influence = 0.01 foot
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The results are:
Saturated Max. Pumping T Radius of
Location Thickness Rate (gpm) for 10 S Influence

(feet) days (gpd/ft) (feet)
GT-1 (MW-141) 8 (.00014 0.034 0.05 0.15
GT-3 (MW-143) 30 0.003 0.19 0.05 8.7
GT-4 (MW-145) 18 0.1 11.4 0.05 62
GT-5 (B-PH-7) 30 0.000016 0.0318 0.05 2.0
3.2.3.3 Drawdown Testing

The results of the drawdown test were inconclusive. The water levels in the piezometers were
constantly rising during the period of the testing, which masked the drawdown from the pumping
of the nearby well. The cause of the water level recovery may be a delayed response to the bi-
weekly evacuation of the LNAPL recovery wells or the water levels were still recovering to
static levels following disturbance during piezometer installation. The very low hydraulic
conductivity at the site results in a slow recovery rate. Based on these data and observations
during the drawdown test, it will take greater than three days to establish the zone of influence
around a recovery well. Once that zone is established, though, it can be maintained at low
pumping rates.

3.3 CHEMICAL CHARACTERIZATION

The following sections discuss the chemical characteristics at the site relative to applicable
cleanup standards. Summary tables are presented as Tables 4 through 11.

The QC samples included trip blanks, equipment blanks, field blanks, duplicates, matrix spike
(MS) and matrix spike duplicates (MSD). Dichloromethane was detected in all of the trip,
equipment, and field blanks with a concentration range from 0.6 to 10 ug/l. Bis(2-
ethylhexyl)phthalate was detected in one equipment blank at a concentration of 40 ug/l. Minor
detections of acetone, arsenic, and mercury were reported in equipment or field blanks.

The analytical data was compared to the Act 2 statewide non-residential used aquifer and non-
residential health standards MSCs. The statewide MSCs were used to identify constituents of
concern for developing site-specific MSCs. Tables 4, 6, 8, and 10 summarize the number of
detections above the statewide MSCs, the minimum and maximum concentrations detected, and
the calculated median and mean of the detected concentrations above MSCs. Table 2 lists the
compounds in soil and groundwater that achieve the statewide MSCs. Accordingly, for these
compounds, the applicable Act 2 standard will be the statewide non—remdentlal used aquifer and
non-residential health standards rather than site-specific standards.

The results of the laboratory analyses determined the following:
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» The materials at the site consist of low permeability natural sediments, fill, and waste
materials. The low permeability limits surface water infiltration and limits mobility
of compounds in the subsurface and their potential to impact groundwater in the
underlying natural sediments.

« Several compounds were detected in soil and groundwater at concentrations above
their respective non-residential standards. However, the number of compounds
detected in groundwater at concentrations above the standards is substantially fewer
than in the soil.

» The concentrations of many substances, particularly SVOCs, pesticides, and PCBs,
are below the groundwater MSCs despite concentrations in saturated soils that exceed
the soil to groundwater pathway standard. This indicates that the soil and fill are
naturally attenuating these compounds.

The analytical results for LNAPL indicated the presence of one VOC, dichloromethane, at a
concentration lower than the non-residential used aquifer soil to groundwater pathway MSC of
500 ugkg. No SVOCs were detected in the sample above the laboratory detection limits.
Raytheon concluded that the gas chromatograph fingerprint indicated the LNAPL peak pattern
matched the pattern for 10W40 motor oil or lube oil.

3.3.1 WATER
3.3.1.1 Groundwater

Groundwater samples were collected from pre-existing wells MW-40 and MW-118 and newly
installed wells MW-137 through MW-146 on February 23 through 25, 2000. A second round of
groundwater samples were collected on April 27, 2000 from wells MW-40, MW-113 through
MW-118, MW-121, and MW-137 through MW-146.

At the time of installation, the new wells were numbered sequentially from MW-1 through MW-
11. Since then, the wells have been incorporated into the Sunoco well network and were re-
numbered MW-137 through MW-146. In this report, the wells are referred to by their new
designation. The laboratory data reports in the appendices will bear the original well
designations. URS has provided notations on each laboratory data sheet corresponding to the
revised well designation to facilitate cross-referencing. The monitoring wells were properly
abandoned in May 2002 during construction of the co-generation facility

The groundwater sampling events required several days to complete due primarily to the slow
recharge of the wells. The first round of groundwater samples was analyzed for the. parameters
listed in Table 1. The second round of groundwater samples was analyzed for VOCs, SVOCs,
and dissolved metals.

The groundwater sample analyses detected four VOCs and two SVOCs at concentrations above
their respective non-residential used aquifer MSCs as follows:
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» Benzene was detected above its MSC of 5 ug/l in the same two wells of the 12 wells
from which groundwater samples were collected in both rounds of groundwater
sampling;

+ Dichloromethane (methylene chloride) was detected above the MSC of 5 ug/l in only

one of the 12 groundwater samples in the February 25, 2000 round and in three of the
12 samples 1n the April 27, 2000 round of sampling;

» Methyl tertiary butyl ether (MTBE) was detected above the MSC of 20 ug/! in the
same two of the 12 groundwater samples collected in the February 25, 2000 round
and the April 27, 2000 round of sampling;

+ Trichloroethylene (TCE) was not detected in any of the groundwater samples from
the February 25, 2000 round, but was detected in one of the 12 groundwater samples
in the April 27, 2000 round of sampling;

* 4-Methylphenol (cresol) was detected above the non-residential use aquifer MSC of
100 ug/1 in the same sample from both groundwater sampling rounds; and

» Bis(2-ethylhexyl)phthalate was detected at concentrations above the MSC of 6 ug/l in
three groundwater samples in the February 25, 2000 round and one sample in the
April 27, 2000 round. However, the compound was also detected in the equipment
blank from the February 25, 2000 round (but not in the blank from the April 27, 2000
round) at a concentration above those detected in the samples. Therefore, the
detection of this compound in the groundwater samples is suspect (and is likely a
laboratory introduced contaminant) but was evaluated by fate and transport modeling,

o Three metals, arsenic, cadmium, and lead, were detected at concentrations above the
non-residential used aquifer MSCs in the February 25, 2000 groundwater samples.
The same three metals and selenium were detected at concentrations above the non-
residential used aquifer MSCs in the April 27, 2000 groundwater samples.

The location and concentration of groundwater samples that exceeded the groundwater MSCs are
depicted on Figures 10a and 10b for the February 25, 2000 and April 27, 2000 rounds,
respectively,

Because the locations in which the compounds discussed above were detected are distributed
throughout the site, a specific, localized source area(s) does not appear to be present. Instead, the
data implies that the source materials and associated compounds are distributed heterogeneously
throughout much of the site.

3.3.1.2 Soil Pore Water

Though the soil pore water is not considered groundwater, the analytical results were compared
to non-residential used aquifer MSCs for discussion purposes. The following compounds were
detected at concentrations above their non-residential used aquifer MSCs in the pore water
samples from April 27, 2000:

e Benzene was detected in one of the six samples above the MSC of 5 ug/l; and
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* The SVOC bis(2-cthylhexyl)phthalate was detected in four of the six samples at
concentrations above the MSC of 6 ug/lL.

Three metals, cadmium, lead, and selenium, were detected at concentrations above the non-
residential used aquifer MSCs in the April 27, 2000 pore water samples.

Because the locations in which the compounds discussed above were detected are distributed
throughout the site, a specific, localized source area(s) does not appear to be present. Instead, the
data implies that the source materials and associated compounds are distributed heterogeneously
throughout much of the site.

3.3.2 SolL

Soil samples were obtained from Geoprobe® and auger soil borings. The samples were field
screened for VOCs with a photoionization detector (PID). In the Geoprobe® borings, URS
collected composite soil samples, one per every four-foot interval, down to 16 feet bgs. Discrete
soil samples were collected from the interval of highest PID reading for VOCs or from intervals
displaying visible indications of staining or impact from operations.

In the hollow-stem auger borings, four discrete samples were collected over a two-foot 1nterva1
from the following zones:

¢ 0Oto 2 feet bgs;

¢ 2 to 15 fect bgs and immediately above the water table if it was encountered in the
first 15 feet;

» The zone of highest PID reading or greatest visible impact; and

s The bottom of the boring (native soils).

Soil samples were analyzed for the parameters listed in Table 1.

3.3.2.1 Surface Soil

Two pesticides, alpha-BHC and beta-BHC, exceeded their corresponding soil to groundwater
non-residential used aquifer MSCs of 190 and 820 ug/kg. Alpha-BHC was detected at two of the
18 sample locations (B-PH2 and MW-145), and beta-BHC was detected at onc of the 18 sample
locations (MW-145). The infrequent and isolated occurrences of the pesticides indicate they are
not commonly associated with the fill or waste that was placed at the site.

Note that for many of the compounds, the detection limits exceeded the MSC. These compounds
are included on Table 2. However, these compounds were not detected in the groundwater
samples.  Furthermore, for many of the compounds, the cormresponding groundwater
concentration was below the MSCs or the compound was not detected. This indicates that the
compounds are either not present or do not present a threat to groundwater and the environment.
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3.3,2.2 Unsaturated Subsurface Soil

Two VOCs, benzene and dichloromethane, and one SVOC, naphthalene, were detected in
subsurface soils at concentrations above their respective soil to groundwater non-residential used
aquifer MSCs. The pesticide 4,4’-DDD was detected above the soil to groundwater non-
residential used aquifer MSC at a depth of 12 to 14 feet bgs at one location (boring MW-138).
Arsenic exceeded the soil to groundwater non-residential used aquifer MSC at a depth of 16 to
18 feet bgs at one location (boring MW-140).

The location, depth, and concentration of unsaturated subsurface samples that exceeded the soil
to groundwater non-residential used aquifer MSCs are depicted on Figure 11. The compounds
detected in the soil samples appear randomly across the site. A pattern that might indicate a
specific source area is not apparent.

Note that for many of the compounds, the detection limits exceeded the MSC. These compounds
are included on Table 2. However, these compounds were not detected in the groundwater
samples.  Furthermore, for many of the compounds, the corresponding groundwater
concentration was below the MSCs. The exceptions were benzene and dichloromethane, which
indicate that the compounds are either not present or do not present a significant threat to
groundwater and the environment.

3.3.2.3 Saturated Subsurface Soil

The VOC dichloromethane was detected in two of 15 saturated soil samples at concentrations
above the non-residential soil to groundwater non-residential used aquifer MSC of 500 ug/kg.
Five metals, arsenic, cadmium, lead, mercury, and selenium, were detected above the non-
residential used aquifer MSC. These data are not graphically presented as these samples were
from the indigenous sediments and likely represent background soil conditions. Compounds
_ detected in the saturated sediments are addressed through the groundwater exposure pathway.

3.3.3 LNAPL ReSULTS

URS collected LNAPL samples from open borehole B-PH10 and wells MW-113, MW-115,
MW-116, MW-119, MW-121, and MW-121A for specific gravity and PCB analyses.
Additionally, a sample of LNAPL was collected from MW-116 and analyzed for VOCs, SVOCs,
and petroleum fingerprint. LNAPL samples were also collected from the west shore sump and a
seep at the high tide water level beneath the west shore sump for analysis of petroleum
fingerprint. A soil sample was collected from the shoreline beneath the sampled seep.

The results of the LNAPL analyses indicated the following:

« No PCBs were detected in the seven LNAPL samples;
* No SVOCs were detected above the laboratory detection limits;

o The specific gravity ranged between 0.92 and 0.94 g/cc indicating it to be a heavy,
weathered petroleum product with a large unresolved component fraction. Raytheon
concluded that the gas chromatograph fingerprints (peak patterns) of the four LNAPL
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samples submitted for fingerprint analysis are similar to the pattern for 10W40 motor
oil or lube o1l;

« All analyte specific compounds are below the non-residential used aquifer soil to
groundwater MSCs which were used to provide an indication of the potential for the
ENAPL to leach dissolved constituents into groundwater;

¢+ One LNAPL sample submitted for VOC and SVOC analysis, contained
dichloromethane at a concentration of 240 ug/kg, which is below its non-residential
used aquifer soil to groundwater pathway MSC of 500 mg/kg. This compound was
also detected in the blank at a concentration of 10 ug/l.
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This section presents the results of fate and transport modeling and assesses the potential impact
from site groundwater to surface water quality. The results of the modeling were used to assess
the potential exposure pathways and risk to human and ecological receptors, results of which are
discussed in Section 5.0.

Groundwater elevation measurements at the site indicate that groundwater flow is toward the
Delaware River. Based on these measurements, and information concerning the geology and
hydrogeology at the site, groundwater is expected to discharge to the Delaware River where it
will mix with the surface water in the river.

Tables 4 and 5 of this report summarize the groundwater sample analytical results. The
analytical results indicate that the concentrations of benzene, dichloromethane, MTBE,
trichloroethylene, bis(2-ethylhexyl)phthalate, 4-methylphenol (cresol), arsenic, cadmium, lead,
and selenium detected in groundwater exceed the groundwater non-residential used aquifer
MSCs.

4.1 FATE AND TRANSPORT ANALYSIS

URS evaluated the potential groundwater discharge of compounds detected above the MSCs to
the Delaware River using Quick Domenico, a spreadsheet model modified by PADEP to
estimate the distance that a plume will travel from a source (PADEP Land Recycling Program
Technical Guidance Manual). Quick Domenico uses the Domenico equation (P.A. Domenico,
1987) to calculate the concentrations of a regulated substance in a vertical cross section of a
retarded plume at a known distance to a stream or other discharge boundary. The Quick
Domenico model is primarily intended for use with dissolved organic compounds that may react
with organic carbon in the soil and/or may be subject to biodegradation or reaction that can be
described by first order decay.

The historic placement of fill and waste at the site has resulted in areas of groundwater impact.
These constituents do not appear to be widespread nor do they display typical concentration
gradients in groundwater across the site that would indicate they have resulted from the spent
filter clay. Instead, the sporadic detections of these constituents in groundwater across the site
suggest heterogeneous material. The Quick Domenico model provides a tool to quantitatively
assess potential migration of the constituents of concem in the groundwater. In applying this
model, we have made several assumptions about the size and concentrations of the sources.
These assumptions are identified below.

The model was run twice for a comparison of the sensitivity of the model to selected input
parameters.
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41.1 MODEL ANALYSIS — FIRST RUN

The key model input parameters and their sources consisted of the following;

Source Concentration: The highest groundwater concentration of*
~ benzene - MW-118 (50 ug/1)

~ dichloromethane - MW-137 (20 ug/1)

-~ trichloroethylene - MW-145 (48 ug/l)

~ bis(2-ethylhexyl)phthalate - MW-145 (40 ug/l)

- 4-methylphenol - MW-143 (220 ug/1)

Distance to Location of Concermn: Feet from monitoring well MW-118, MW-137,
MW-143 and MW-145 to the distance where the concentration in groundwater is
below the MSC

Longitudinal Dispersivity: 1/10 of the distance to the location of concern
Transverse Dispersivity: 1/10 of the longitudinal dispersivity

Vertical Dispersivity: 0.0001 feet using the default coefficients recommended by
PADEP for conceptual applications

Lambda (days-1): 0.000959/day for benzene, 0.0123/day for dichloromethane,
0.00005/day for trichloroethylene, 0.0017/day for bis(2-ethylhexyl)phthalate,
0.0141/day for 4-methylphenol first-order decay constants - 25 Pa. Code Chapter
250, Appendix A, Table SA (converted to daily degradation coefficients as required
by the model) :

Source Width: unknown — assumed a width of 100 feet

Source Thickness: 42 feet, the average depth to native materials in that area of the
site

Hydraulic Conductivity: 2.61 feet/day for MW-137, 0.563 feet/day for MW-118 and
MW-145, and 0.02291 feet/day for MW-143 estimated by slug testing at the site

Hydraulic Gradient: 0.0225, the average hydraulic gradient measured at the site
(March 15, 2000) for MW-118, MW-137, and MW-143, and 0.0048 MW-118 and
MW-145

Porosity: 30%, the defanlt value recommended by PADEP
Soil Bulk Density: 1.7 g/cm’, the average for soil, recommended by PADEP

Organic Carbon Coefficient (KOC): 58 for benzene, 16 for dichloromethane, 93 for
trichloroethylene, 87000 for bis(2-ethylhexyl)phthalate, and 25 for 4-methylphenol,
from 25 Pa. Code Chapter 250, Appendix A, Table 5A

Fraction Organic Carbon (foc): 0.005 default recommended by PADEP
Time (days): 10,950 days (30 years)
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The remainder of the parameters, presented in Appendix D, were calculated by the Quick
Domenico model and include retardation and velocity of groundwater flow.

trichloroethylene, bis(2-ethylhexyl)phthalate, and 4-methylphenol are presented in Appendix D.
The Quick Domenico model estimates:

+ The benzene concentration will be less than the applicable MSC 50 feet from MW-

118

o The dichloromethane concentration was estimated to be below the MSC 19 feet from
MW-137

+ The trichloroethylene concentration was estimated to be below the MSC 60 feet from
MW-145

» The bis(2-ethylhexyl)phthalate concentration was estimated to be below the MSC 1
foot from MW-145

» The 4-methylphenol concentration will be less than the applicable MSC 1 foot from
MW-143

The model projects attenuation of constituents over very short distances from sources. The
historic land use makes it difficult to assess the source locations and sizes; however, the rapid
attenuation of these constituents is expected to. minimize the migration of benzene,
dichloromethane, trichloroethylene, bis(2-ethylhexyl)phthalate, and 4-methylphenol to the
Delaware River. The analysis demonstrates that the controlling factor limiting the transport of
contaminants in groundwater at the site is the low hydraulic conductivity of the fill and native
materials at the site.

4.1.2 MODEL ANALYSIS — SECOND RUN

URS varied some of the input parameters used in the Quick Domenico model for fate and
transport analysis at the site for evaluation of the sensitivity of the model to those parameters.
The key model input parameters that were changed for the second calculation and their sources
consisted of the following:

Parameters changed for the second calculation:

e Hydraulic Gradient: 0.0225 for MW-118, 0.0225 for MW-137, 0.013 for MW-141,
0.41 for MW-143, and 0.0022 for MW-145; well-specific hydraulic gradient
calculated from the March 15, 2000 gauging event.

» Porosity: 20%, the default value recommended by PADEP, first version of Technical
Guidance Manual, 1995

+ Soil Bulk Density: 1.8 g/em’, the average for soil, recommended by PADEP, first
verston of Technical Guidance Manual, 1995

e Fraction Organic Carbon (foc): 0.0025 default recommended by PADEP, first
version of Technical Guidance Manual, 1995
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The results obtained by using the Quick Domenico model for benzene, dichloromethane,
trichloroethylene, bis(2-ethylhexyl)phthalate, and 4-methylpheno! are attached in Appendix E.

In each case changing the input parameters did not appreciably change the distance traveled until
the applicable MSC is met (i.e., did not intercept a potentially sensitive receptor such as the
Delaware River). The Quick Domenico model estimates:

» The benzene concentration will be less than the applicable MSC 80 feet from MW-
118 and less than one foot from MW-141.

» The dichloromethane concentration was estimated to be below the MSC 27 feet from
MW-137

» The trichloroethylene concentration was estimated to be below the MSC 35 feet from
MW-145

» The bis(2-ethylhexyl)phthalate concentration was estimated to be below the MSC 1
foot from MW-145

« The 4-methylphenol concentration will be less than the apphicable MSC 2 feet from
MW-143

As before, the model projects attenuation of constituents over short distances from sources. The
analysis demonstrates that the controlling factor limiting the transport of contaminants in
groundwater at the site is the low hydraulic conductivity of the fill and native materials.

42  SURFACE WATER IMPACT ASSESSMENT

Section IV (A)(3) of the Act 2 Technical Guidance Manual provides guidelines for assessing the
impact to surface waters from the diffuse flow of impacted groundwater into surface waters.
Specifically, the guidelines provide protocols for determining whether the diffuse flow of
groundwater into surface waters will cause the surface waters to violate water quality standards
contained in 25 Pa. Code Chapter 16.

URS performed an evaluation consistent with the guidelines set forth in the Act 2 Technical
Guidance Manual to determine the potential impact on surface waters from groundwater beneath
the site discharging into the Delaware River. The regulated substances that were evaluated were
those detected in groundwater at levels exceeding one or more of the surface water quality
standards. In the absence of certain site-specific information, values for particular parameters
have been estimated using information from available literature (as referenced). An effort was
made to keep all assumptions conservative, thercby approximating reasonable worst case
.conditions.

To determine the surface water concentration of a particular regulated substance resulting from
the diffuse flow of groundwater containing that substance into surface waters, the Act 2
Technical Guidance Manual provides the following equation:
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Equation 1:

Csw = Qgu x Cow Where: (. = Concentration in surface water (ug/l); calculated

Qsw Cgw = Average concentration in groundwater (ug/l); February

23— 25, 2000 groundwater sampling event
Qsw = Harmonic Mean Flow or Q7.1 (cubic feet/sec [cfs])

Q7-10= 7 day/10 year low flow;
Data from the United States Geological Survey, West
Trenton, New Jersey station (closest gauging station to
the site)

Qgw = Groundwater discharge rate (cubic feet/sec); Equation 2
Qgw 1s estimated as follows:

Equation 2:

Qew =KIA Where: K = Hydraulic conductivity (4.59 fi/day, the average
hydraulic conductivity at the site based on the slug testing
results)

I = Hydraulic gradient (0.0225, the average hydraulic
gradient at the site based on the March 15, 2000
groundwater contour map)

A = Cross sectional area of discharge to river (41,200 /2, the
cross sectional area of discharge to river assuming a 20 foot
thick interface between groundwater and the river)

Qsw consists of either the Harmonic Mean Flow (“HMF”) or the Q.1 values for the Delaware
River. The procedures set forth in the Act 2 Technical Guidance Manual require use of the HMF
when evaluating carcinogens and the Q7.0 when evaluating non-carcinogens. The HMF and
Q7-10 for the Delaware River at the site were calculated on the basis of information provided by
the Umted States Geological Survey in Harrisburg, Pennsylvania for the West Trenton, New
Jersey station. The West Trenton station is the closest gauging station to the site. The Q419
value was determined to be 1,700 cfs.

The HMF was determined to be approximately 6,170 cfs. The flow values from the West
Trenton station are likely to be lower than the Delaware River flow at the site as several large
tributaries (e.g., Neshaminy Creek, Schuylkill River) enter the Delaware River between the West
Trenton gauging station and the site. The flow values from the West Trenton station therefore
represent a highly conservative estimate for the surface water concentrations resulting from the
diffuse flow of groundwater to the Delaware River.

The Chapter 16 standards for benzene, dichloromethane, trichloroethylene, bis(2-
ethylhexyl)phthalate, and 4-methylphenol are 1 pg/l, 5 pg/l, 3 ug/l, 2 pg/l, and 159 pg/l,
respectively. Based on the calculations using site-specific hydraulic properties, a benzene
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groundwater concentration of 124,681 ug/l is required before the surface water standard is
exceeded. Similarly, a groundwater concentration for dichloromethane, trichloroethylene, bis(2-
ethylhexyl)phthalate, and 4-methylphenol of 623,000 pg/l, 374,000 pg/l, 68,700 ug/l, and
5,426,000 pg/l, respectively, is required before the surface water quality standard is exceeded.
The concentrations detected in the groundwater samples are substantially less than these
calculated values. Based on these analyses, discharge of groundwater containing benzene,
dichloromethane, trichloroethylene, bis(2-ethylhexyl)phthalate and 4-methylphenol to the
Delaware River will not cause surface water to exceed the surface water quality standards
contained in 25 PA Code Chapter 16.

To further evaluate the potential for impact to the Delaware River, URS used the surface water
mixing equations to calculate the average concentration of dissolved metals that would need to
be present in groundwater exiting the site to raise the concentration in surface water to the
Chapter 16 standards. The Chapter 16 standards for arsenic, cadmium, lead, and selenium are 50
pg/l, 1 pgl, 2.5 ug/l, and 4.6 pg/l, respectively. Based on the calculations using site-specific
hydraulic properties, a groundwater concentration for arsenic, cadmium, lead, and selenium of
1,717,000 ng/l, 34,300 ng/l, 85,800 ng/l, and 158,000 pg/l, respectively, is required before the
surface water quality standard is exceeded. The concentrations detected in the groundwater
samples are substantially less than these calculated values. Based on these analyses, discharge of
groundwater containing arsenic, cadmium, lead, and selenium to the Delaware River will not
cause surface water to exceed the surface water quality standards contained in 25 PA Code
Chapter 16.
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In this section the potential exposure pathways are evaluated based on the site-specific chemical
and physical characteristics of the site. For each exposure pathway, the current and future use
scenarios are assessed.

5.1  IDENTIFICATION OF COMPOUNDS OF POTENTIAL CONCERN

Compounds of potential concern (COPCs) are identified based on their potential to effect human
health and the environment. For this study, groundwater results were screened against the Act 2
non-residential used aquifer MSCs. Soil sampling results were screened against the Act 2
Statewide Standards for Non-residential Direct Contact and the Soil to Groundwater pathway for
Non-residential Used Aquifers.

The screening results for the groundwater identified dichloromethane, benzene,
trichloroethylene, bis(2-cthylhexyl)phthalate, 2-methylphenol, arsenic, cadmium, lead, and
selenium as COPCs for groundwater.

For the surface and subsurface soils, the detection limits for several of the SVOCs were above
either the non-residential used aquifer soil to groundwater pathway MSCs or the surface and
subsurface direct contact MSCs. To assess the potential for these compounds to be present

above the MSCs, these constituents will be included in the exposure characterization (Section
5.2).

The screening results for soil indicated the following COPCs were detected:

Chemical Exceeded Direct Exceeded Soil to
Contact (0-2 ft) Groundwater Pathway
Surface Soil
alpha-BHC Yes Yes
beta-BHC No Yes

Alpha-BHC exceeded the non-residential direct contact MSC of 13,000 ug/kg at one location
(MW-145) at a concentration of 49,000 ug/kg.

Chemical Exceeded Direct Exceeded Direct Exceeded Soil to

Contact (0-2 ft) Contact (2-15 f) Groundwater Pathway
Subsurface Soil — Unsaturated
Dichloromethane No : No Yes
Benzene Yes Yes Yes
Naphthalene No No Yes
Arsenic Yes No Yes

Note that benzene was detected above the direct comtact surface and subsurface soil non-
residential MSCs at one location, B-PH8 from 24-26 feet bgs. Arsenic was detected in one
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sample above the direct contact surface non-residential MSC at one location, MW-140 from 16-
18 feet bgs. However, it should be noted that both of these samples were collected from a depth
of greater than 15 feet bgs (the Act 2 limit for potential direct contact exposure).

Chemical Exceeded Sotil to

Groundwater Pathway
Subsurface Soil — Saturated
Dichloromethane Yes
Arsenic Yes
Cadmium Yes
Lead Yes
Mercury Yes
Selenium Yes

Note that dichloromethane was detected in only two of 15 soil samples. Dichloromethane
exceeded the non-residential direct contact (2-15 ft) MSC in one sample, B-PH3 (14-16).
Arsenic and lead were detected in five and three soil samples, respectively. Cadmium, mercury,
and selenium were detected in one soil sample each.

5.2 EXPOSURE CHARACTERIZATION

The objective of the exposure characterization is to determine the media and pathways through
which receptors are exposed to site compounds. Potential exposure pathways are dependent on
the ecosystems and land use at the site, the receptors present, the nature and extent of
contamination, and the fate and transport of COPCs.

The areas of concern at this site are the subject property and the Delaware River. Humans, as
well as terrestrial and aquatic ecological receptors, can potentially be exposed to contaminants at
this site. The receptors considered for evaluation of potential exposure pathways include current
and future workers and ecological receptors. )

Each of these potential exposure routes has been evaluated in this risk assessment. The results of
the evaluations of each exposure route to human health are presented in Section 5.2.1 through
5.2.9. The ecological exposure characterization is presented in Section 5.3.

521 GROUNDWATER INGESTION AND DERMAL CONTACT

To assess potential groundwater use in the vicinity of the site URS performed a well search and
contacted the local water company to determine its service area. The well search performed by
NUS in 1987 did not identify any groundwater users within three miles of the site. PADEP Act
2 requires a well search radius of 0.5 mile to determine groundwater use. URS contacted the
Pennsylvania Water Well Drillers Licensing and Records Section to confirm the results of the
well search. A database search of the available public well records maintained by the
Department of Conservation and Natural Resources was also performed. The search revealed no
private or public water wells within 0.5 mile of Phillips Island.
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The Chester Water Authority supplies drinking water for the site, the Borough of Marcus Hook,
and the neighboring towns of Lower Chichester Township and Trainer Borough.

The co-generation plant site development does not include a water supply well nor are there
plans for installing any water supply wells in the future.

On the basis of this well survey, there are no wells in use within the downgradient area of
interest. Thus, there is no exposure via either ingestion of, or dermal contact with, site
groundwater. Groundwater ingestion and groundwater dermal contact are not complete exposure
routes of concern at the site and are eliminated from further consideration.

9.2.2 GROUNDWATER VAPOR INHALATION

Groundwater occurs under semi-confined conditions from a depth of 15 to 42 feet bgs. The soil
thickness will mitigate the effects of constituent volatilization from groundwater and potential
effects on receptors. The occupied co-generation plant buildings include a passive vapor control
system (see Section 6.0 for a detailed discussion) thereby eliminating the potential for worker
exposure inside buildings. Therefore, the groundwater vapor inhalation exposure pathway is not
a significant pathway and is eliminated from further consideration.

5.2.3 SolL DIRECT CONTACT

The analytical results indicated one COPC above the direct contact non-residential MSC in one
surface soil sample. The unsaturated subsurface soil sample results indicated two COPCs above
the direct contact non-residential MSCs; both COPCs were detected above the MSCs in only one
soil sample. The detection limits for the SVOCs 2-nitroaniline, 3-nitroaniline, 4-nitroaniline,
aniline, benzo(a)pyrene, bis(2-chloroethyl) ether, and n-nitroso-di-propylamine were above the
non-residential direct contact MSCs. Therefore, these compounds are considered COPCs for the
soil direct contact exposure pathway.

The soil exposure pathway for workers on Phillips Island is through direct contact. In areas of
activity, the site surface is covered with gravel or paved with concrete. Others areas of the site
have been covered with asphalt or gravel to collect stormwater (see Section 8.0). Therefore, the
soil direct contact exposure pathway has been eliminated and is removed from further
consideration.

5.2.4 INHALATION OF VAPORS FROM SOIL

PADEP direct contact MSCs for VOCs in surface (0-2 feet) and subsurface soil (2 to 15 feet) is
based on an inhalation model assuming contact 8 hours per day, 250 days per year for 25 years.
None of the soil samples collected from a depth of between 0 and 15 feet contained compounds
at concentrations above the direct contact MSCs. Therefore, worker exposure under the current
use scenario is not considered a significant exposure pathway and is not of concern to site
personnel.
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Construction of the co-generation plant included installing passive vapor control systems beneath
all occupied buildings. This effectively eliminates the potential exposure pathway via soil
vapors and is not considered a significant exposure pathway.

5.2.5 SURFACE WATER DIRECT CONTACT

URS modeled the transfer of COPCs via groundwater migration into the surface waters of the
Delaware River. Model results indicate that surface water quality standards will not be
exceeded. Therefore surface water direct contact with dissolved compounds is not an exposure
pathway of concern.

5.2.6 LNAPL DIRECT CONTACT

The results of the LNAPL sample analysis indicated that one compound, dichloromethane, was
detected above the detection limits. The concentration of dichtoromethane (240 ug/kg) is below
the non-residential used aquifer soil to groundwater pathway MSC of 500 ug/kg, and is below
the non-residential surface and subsurface soil direct contact MSCs. The detection limits for the
SVOCs were elevated due to matrix interference (concentrations of other petroleum compounds).
However, the detection limits, generally between 0.4 and 10 mg/kg, are below the non-
residential surface and subsurface soil direct contact MSCs. Therefore, SVOCs are not
considered COPCs.

Though the chemical composition of the LNAPL does not pose a threat to human health or the
environment, the physical discharge of the LNAPL is considered a complete pathway.

5.2.7 INHALATION OF VAPORS FROM LNAPL

PADERP direct contact MSCs for VOCs in surface (0-2 feet) and subsurface soil (2 to 15 feet) is
based on an inhalation model assuming contact 8 hours per day, 250 days per year for 25 years.
The LNAPL sample did not contain compounds at concentrations above the direct contact
MSCs. Therefore, worker exposure under the current use scenario is not considered a significant
exposure pathway and is not of concern to site personnel.

Construction of the co-generation plant included installing passive vapor control systems beneath
occupied buildings. This effectively eliminates the potential exposure pathway via soil vapors
and is not considered a significant exposure pathway.

5.2.8 EXPOSURE DURING CONSTRUCTION

Act 2 does not directly address short-term worker exposure, specifically during construction
mvolving earthmoving and excavation. Therefore, this exposure pathway was not considered for
inclusion in the Cleanup Plan submitted as Section 8.0 of the July 2000 Combined Report.
However, this potential exposure pathway was assessed to identify potential risks and address
those risks as part of the overall construction operations pursuant to the Occupational Safety and
Health Administration requirements (49CFR1910).

URS JA9994B41 - Sunoco Marcus Hook\Act 2 Final Report - December 2004WFinal Act 2 Report doc23-SEP-05% -4



SECTION HVE RISK ASSESSMENT

Exposure to soil by way of direct contact (ingestion and inhalation) during construction activities
(i.c., a construction worker scenario) was assumed to occur at the site for a small group of
workers excavating in potentially impacted soils. Because Pennsylvania Act 2 did not provide
for evaluation of a construction worker during "typical" construction activities, guidance from
other sources"> '™ was used to calculate risk-based target concentrations.  Target
concentrations were calculated for combined exposure via inhalation of vapors and dust from the
area, dermal contact with the soil, and incidental ingestion of soil.

For generation of target risk-based exposure values for a construction worker, which correspond
to the lower of one-in-one hundred thousand cancer risk or a hazard index of 1, it was assumed
that a 70 kg construction worker was exposed for 5 days/week for 12 weeks over a period of 1
year'®. The construction worker had 3,300 cm? of exposed skin (i.e., head, forearms, and
hands) that allowed for dermal contact with soil"®. The amount of soil adherence to exposed
skin was 0.12 mg/em®"®. The assumed soil ingestion rate was 480 mg/day over the 60-day
exposure period’> ' '®). Since incidentally ingested soil occurs primarily as a result of hand-to-
mouth contact, it is likely that the risk-based target concentrations overstate risk to a construction
worker.

The results of the calculated risk-based target concentrations are presented in Appendix F.
Comparison of these calculated values to the concentrations detected in surface soil, subsurface
soil, and LNAPL indicate that benzene and arsenic were detected above the calculated exposure
concentrations. The benzene cancer and non-cancer concentrations are 1,699 mg/kg and 114
mg/kg, respectively. Benzene was detected above these concentrations at one location, B-PHS at
a depth of 24 to 26 feet; benzene concentrations otherwise ranged between 0.5 mg/kg and 38

mgkg.

The arsenic cancer ingestion concentration is 414 mg/kg. Arsenic was detected in two samples
(B-H11 [22-24°] and MW-140[16-18°]) at concentrations of 430 and 1,100 mg/kg. Arsenic in
other soil samples ranged between 1 and 190 mg/kg.

The risk-based target concentrations were calculated for the SVOCs with detection limits above
the non-residential direct contact MSCs. With the exception of benzo(a)pyrene and bis(2-
chlorocthyljether, the risk-based target calculations indicate the acceptable exposure
concentrations for these SVOC compounds are above the detection limits for soil samples from
the remedial investigation.

The results indicate that the potential exists for benzene and arsenic to be present at high
concentrations. Similarly, as the detection limits for benzo(a)pyrene and bis(2-chloroethyl)ether
are above the risk-based target concentrations, measures will be implemented during earthwork
to minimize potential worker exposure to ingestion of site soils. Potential exposure to site
constituents during the excavation activities performed during the site development were
addressed in a Sampling and Monitoring program during excavation activities.

5.2.9 [NDUSTRIAL WORKER EXPOSURE

URS evaluated the cumulative cancer and noncancer risk of exposure using conservative default
assumptions for a person standing outside coming in direct contact with exposed soil by way of

URS 4119984641 - Suncco Marcus HookVAct 2 Final Report - December 2004\Final Act 2 Repor.doci23-SEP-05% 5-5



SEGTION FIVE RISK ASSESSMENT

incidental ingestion, dermal contact and inhalation of vapors and dust. This evaluation is
included in the attached narrative titled “Evaluation of Cumulative Risk for the Soil Medium
Assuming an Industrial Worker Exposure Scenario” with accompanying spreadsheet calculations
(Appendix G). The results show that using conservative default assumptions the calculated
cumnulative cancer risk is within the one-in-ten thousand (10 to one-in-one million (109
USEPA risk range and the cumulative noncancer risk is below the USEPA hazard index of 1.

5.3 ECOLOGICAL EXPOSURE CHARACTERIZATION

An evaluation of ecological receptors was performed in accordance with the rules and
regulations provided in section 250.311, of the Pennsylvania Bulletin Volume 27, Number 33,
August 16, 1997 as a screening tool for the many regulated substances that meet the statewide
health standards. The purpose of this ecological screening is to identify whether features at the
site pose potential concem to ecological communities and therefore would require further
investigation. Both historical and bascline information used in this evaluation was gathered
during various phases of investigation and incorporated into the screcning process. Since the
ecological screening process is a part of the site characterization, detailed descriptions of site
features addressed in this evaluation can be found in other sections of this document.

Two primary ecological components, a terrestrial or upland region and a shoreline area along the
Delaware River characterize the site. These two components are examined based on the site
characterization as it relates to historic, current, and future uses. A qualitative “weight of
evidence” approach was used throughout the evaluation to characterize ecological exposure for
the terrestrial uplands and shoreline areas.

Preliminary characterization of the site includes the assessment of onsite features that eliminate
specific exposure pathways. Based on site use and layout, several upland area features eliminate
specific ecological exposure pathways including:

» The site is zoned industrial, surrounded by the refinery, and primarily covered with
gravel. ‘ :

+ The disturbed, isolated nature of the limited upland shrub/scrub habitat (< 2 acres)
and its proximity to industrial activities likely limits potential wildlife use.

With this information in mind, field inspections of the terrestrial uplands and shoreline areas
during both high and low tides were performed. Each habitat was screened and is discussed
separately below.

Based on the evaluation of the Phillips Island site the following conclusions can be reached
regarding the ecological screening.

5.3.1 TERRESTRIAL

+ Industrial site features and proximity to industrial activities preclude terrestrial flora
and their associated habitats;

» Lack of terrestrial habitat precludes occupation and use by wildlife; and
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Given the lack of complete exposure pathways, no further ecological action is
anticipated for the terrestrial area of the Phillips Island site.

5.3.2 SHORELINE AND ADJACENT RIVER AREA

No endangered, threatened, and special concern shorebirds or mammals were
identified for the Phillips Island site.

Two fish species, the shortnose sturgeon and Atlantic sturgeon, classified as
threatened and endangered could pass near Phillips Island shoreline although no
current or historic observations have been made at the site.

Shoreline areas of the Phillips Island site are important features in controlling bank
erosion and as such do not support features that provide valued habitat to fish and
wildlife;

The industrial environment and available shoreline habitat is generally not consistent

with habitat viewed as essential or important for threatened, endangered, or common
species of fish and wildlife;

Potential for individual exposure to CPECs in shoreline areas is highly variable and
overall slight; potential for population or community level exposure is virtually
nonexistent; and

Given the relatively small size of the shoreline areas, the paucity of valuable fish and
wildlife habitat, and the lack of complete and important exposure pathways, no
further ecological action is anticipated for the shoreline areas of the Phillips Island
site.

24  SUMMARY OF POTENTIAL EXPOSURE PATHWAY ASSESSMENT

Based on the results of the risk assessment and ecological survey, the complete potential
exposure pathways, whether significant or insignificant, identified prior to implementation of the
approved remedial actions, were:

»

Groundwater vapor inhalation;
Soil direct contact;

Soil vapor inhalation;

LNAPL vapor inhalation; and
LNAPL direct contact.

Since the implementation/construction of the engineering controls for remediation of the site, all
of the potential exposure pathways listed above have been eliminated.
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SECTION SIX REMEDIAL ACTIONS

Section 8.0 of the July 2000 Combined Report presented a detailed description of the
institutional and engineering controls proposed to control constituent migration and eliminate
potential exposure pathways that were identified at Phillips Island as a result of the previous
studies/investigations, and achieve acceptable site-specific standards under Act 2. For soil,
surface water, and vapors, the potential exposure pathways have been eliminated through
enginecring controls including installation of vapor barriers, surface capping, impacted soil
removal, and stormwater management. Control of LNAPL migration and elimination for
potential direct contact exposure to LNAPL has been accomplished through installation of a
subsurface barrier wall and active LNAPL recovery to eliminate seeps. More detailed
descriptions of the remedial actions performed at the site are provided below.

6.1 REMEDIAL ACTION IMPLEMENTATION

Based on the use of the site and the site conceptual model, the cleanup plan for the site included
these key engineering control elements:

» Passive vapor control beneath occupied co-generation plant buildings;
» Enhanced LNAPL recovery and seepage elimination with a barrier;

» Removal of impacted soil from around the seep near the top of the west bank of the
berm; and

s Stormwater control and infiltration minimization.

In addition, extensive clean cover and/or capping materials such as gravel, asphalt, and concrete
have been placed across much of the site surface, which aids in eliminating potential direct
contact scenarios.

Implementation of these engineering control remedies has eliminated exposure pathways (direct
contact and inhalation) and mitigated potential migration of compounds detected at the site. The
remedial actions are described, plans and specifications presented, and operation and
maintenance activities discussed, in the following sections.

6.1.1 PASSIVE VAPOR CONTROL BENEATH BUILDINGS

6.1.1.1 Objective

The results of the remedial investigation indicated there was no potential for worker exposure to
vapors from the subsurface soil or groundwater. Therefore, active vapor control was not
necessary to meet the applicable site-specific standard. However, to provide further assurances
against any potential for vapor intrusion, a passive vapor collection system was installed beneath
the only occupied co-generation project building.
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SECTION SIX REMEDIAL ACTIONS

6.1.1.2 Remedial Action Description

The potential exposure pathway for vapor infiltration into the only occupied co-generation
project building has been eliminated by installation of a passive system beneath the building.
The passive vapor system was installed by Stone & Webster, Inc. of Cherry Hill, New Jersey as
part of the new building construction.

The only occupied building was constructed with concrete floors set above a gravel sub-base. A
passive vapor control system was installed prior to building construction and consisted of a series
of slotted PVC pipe, laid in the gravel sub-base, and connected to a common header that conveys
vapor, if any, to a vertical stack pipe. Any gas that rises vertically in the vicinity of the building
is intercepted and collected by the horizontal layer of gravel and conveyed, via the slotted PVC
pipe, to a vertical pipe stack for venting. A barrier layer/geomembrane was also installed
beneath the building structure and incorporated into the vapor control system to prevent
incidental gas flow into the building and prevent short-circuiting airflow from the ground
surface. System schematics are provided in Appendix H.

6.1.1.3 Operation and Maintenance

The passive vapor control system requires no active operations and little maintenance other than
periodic inspection of the stack pipe to ensure it is in good condition and free of obstructions.

6.1.2 ENHANCED LNAPL RECOVERY AND SEEP CONTROL SYSTEM
6.1.2.1 Objectives

The overall goal of the LNAPL recovery system is to eliminate the potential exposure from the
LNAPL seeps and control the offsite release of LNAPL.

Barrier wall and LNAPL recovery system details are provided below.
6.1.2.2 Description of System

To eliminate seeps, a steel sheet pile cut-off wall has been installed along a portion of the
western bank of Phillips Island. Installation of the sheet pile cut-off wall was conducted by
Commerce Construction Corporation between May 31 and June 17, 2002, under the oversight of
URS. The approximate location of this barrier wall is shown on Figure 2.

The sheet pile cut-off wall was installed along the southwest edge of Philips Island. A total of 55
AZ-18 continuously-welded 'double-piles’ with interfock sealant ('Roxan' system) from Skyline
Steel were used to construct the approximately 227 feet long cut-off wall. Sheet piles were
factory-coated with coal tar epoxy and delivered in lengths of 65 feet. All 55 piles were partially
- or fully driven using a vibratory hammer (ICE 44-65). URS construction oversight activities
included materials inspection, sheet pile driving observation, and confirmation of proper
installation techniques and alignments. Barrier wall supporting documentation is provided in
Appendix L
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SECTION SIX REMEDIAL ACTIONS

INAPL recovery and control at Phillips Island is accomplished using three separate LNAPL
recovery systems, designated the Western System, the Southern System and the Eastern System.

The Western system consists of fifieen (15) extraction wells located within the barrier wall, a
pneumatic double diaphragm pump and a process logic controller. Total fluids recovered from
the 15 wells is transferred to an oil/water separator located in a treatment shed east of Phillips
Island. Water and oil are separated; the water is discharged to the refinery separator system and
the LNAPL is transferred to a series of two 550 gallon holding tanks. The LNAPL recovery
system was installed by refinery approved contractors in February 2004.

The Southern system consists of fifteen (15) extraction wells located along the southern
shoreline of Phillips Island, two pneumatic double diaphragm pumps and a process logic
controller. Five wells are pumped by the same pump that operates the Western System. Ten
wells are pumped by another pneumatic double diaphragm pump located in the treatment shed
with the oil/water separator. Total fluids recovered from the southern wells are transferred to the
same treatment system described for the Western system.

The Eastern System consists of a six foot deep recovery trench running the length of a sheetpile
retaining wall along the eastern side of Phillips Island. Total fluids are removed from the
recovery trench using a dedicated pneumatic double diaphragm pump and a timer. Total fluids
recovered from the Eastern System are transferred to the same treatment system described for the
Western system. All recovered LNAPL is recycled by the refinery. All systems are detailed in
Figures J-1 through J-4/Appendix ).

The LNAPL recovery wells were constructed of 4-inch diameter, schedule 40 PVC screen and
castng. The annulus around each well screen was backfilled with clean sand to a height of 2 feet
above the top of the well screen. An approximately 2-foot thick bentonite pellet seal was placed
above the sand pack and a cement/bentonite grout was then placed in the remaining annulus up
to grade. A pitiess adapter has been fitted on each well to accommodate the subgrade PVC
discharge pipe. Each western well is completed with a well vault flush with the grade. Each
southern well is completed above grade.

Since the startup of the enhanced LNAPL recovery system in March 2004, Sunoco has recovered
a total of approximately 3,900 gallons of LNAPL. This represents a recovery rate of
approximately 400 gallons of LNAPL per month.

The area along the west bank of Phillips Island where the seeps were identified will be
periodically inspected to monitor conditions (LNAPL seeps abating or continuing) or identify
changes in the location of seeps. Further details on the seep inspections is provided in Section
6.1.3.3 below. If the seeps reappear afier a period of absence, or appear in a new location,
enhancing the LNAPL recovery system or extending the barrier will be evaluated. The
evaluation may include an examination of alternative recovery systems, installing additional
recovery wells, modifying well pumping rates and/or frequency, or installation of an extended or
different barrier. Containment and absorbent booms are currently in the Delaware River to
mitigate the release of LNAPL into the river. The booms are positioned along the loading docks
at Phillips Island and effectively surround the area of seeps.
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SECTION SIX REMEDIAL ACTIONS

6.1.2.3 Operation and Maintenance

The LNAPL recovery system has been designed to operate unattended with routine inspection,
monitoring, and maintenance. The bank and shoreline of the Delaware River will also be
inspected for seeps.

The effectiveness and efficiency of the pumping system will be reviewed periodically to help
assure 1t continues to operate in accordance with its intended purpose.

The containment and absorbent booms will be inspected weekly and immediately after a major
storm event. Damage to the containment booms will be repaired or damaged booms will be
replaced. The absorbent booms will be replaced if damaged or when the booms are at the end of
their useful life.

The status of the LNAPL recovery and control system operation will be incorporated into the
quarterly CRP progress reports.

6.1.3 STAINED SOIL REMOVAL AROUND THE WEST SEEP
6.1.3.1 Objective . '

The objective of the stained soil removal was to eliminate a potential direct contact exposure
pathway.

6.1.3.2 Remedial Action Description

The area of stained soil measured approximately 10 feet by 10 feet and was located down-slope
of the seep near the top of the west bank. The stained soil was approximately 12 feet above the
_ high water line and was unaffected by the tidal cycle which contacts the stones and rocks along
the shoreline.

Direct contact with impacted surface soil has been addressed by removing impacted soil. The
impacted soil was removed during area preparations prior to sheet pile wall installation.

6.1.3.3 Operation and Maintenance

During the routine weekly inspections of the former seeps, the area of soil remediation will be
inspected for evidence of erosion. The area will be repaired on an as-needed basis. Should a
LNAPL seep reappear, corrective measures will be evaluated and implemented to address the
seep and impacted soil. ‘
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SECTION SIX REMEDIAL ACTIONS

6.1.4 STORMWATER CONTROL/INFILTRATION MINIMIZATION

6.1.4.1 Objective

Although the remedial investigation indicated that site materials have a very low permeability
and that the potential for surface water infiltration is very low, a stormwater collection system
further minimizes or eliminates the potential for stormwater to contact the waste material via
surface flow or infiltration. Therefore, the objective of the stormwater control/infiltration
minimization system is to minimize stormwater infiltration to impacted surface and subsurface
media.

6.1.4.2 Remedial Action Description

Stormwater infiltration minimization has been addressed by construction of a stormwater
collection system designed to collect all stormwater from the site (except for that falling on the
banks of the Delaware River). The collection system was installed by FPLE contractors between
2002 and 2004 during construction of the co-generation facility. Diagrams detailing the
stormwater control system are provided in Appendix K.

The surface of the site is covered either with asphalt or gravel except for the banks along the
Delaware River. The areas paved with asphalt direct surface runoff into catch basins. Catch
basins in areas that potentially have oil or grease are connected with reinforced concrete pipe to
an oil/water separator. Surface water in gravel areas drains to perforated pipes that convey the
water to an oil/water separator. Water collected in separators and catch basins is conveyed to the
co-generation station cooling towers for use as make-up water for the non-contact cooling
system. Details regarding the stormwater collection system were determined from diagrams
provided to URS from FPLE.

6.1.4.3 Operation and Maintenance

The integrity of the asphalt and gravel cover will be maintained to capture all stormwater on the
site.  If earthwork is required in the future, the stormwater collection system will be
reconstructed to maintain the integrity of the system. Catch basins and piping will be cleaned on
an as needed basis.

6.2 SAMPLING AND ANALYSIS

The effectiveness of the remedial action is based on the presence/absence of LNAPL in seeps
along the Delaware River, the elimination of the direct contact exposure pathway, and the
elimination of the inhalation exposure pathway. The groundwater potential exposure pathway is
incomplete as no potential receptors were identified within at least 0.5 mile of the site.
Therefore, no sampling or analyses are necessary.
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SECTION SIX REMEDIAL ACTIONS

6.3 LIST OF CONTACTS

Project Manager: James Oppenheim, P.E.
Sunoco, Inc. (R&M)
100 Green Street
Marcus Hook, PA 19061
Telephone: 610-859-1881

Environmental Consultant: Glenn C. Randall, P.G.
URS Corporation
335 Commerce Drive, Suite 300
Fort Washington, PA 19034
Telephone: 215-367-2500
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SEGTION SEVEN DEMONSTRATION OF ATTAINMENT

7.1 ATTAINMENT OF SITE-SPECIFIC STANDARD

Table 2 presents a list of compounds meeting Non-Residential Used Aquifer Statewide Health
Standards and Site-Specific Standards.

7.1.1 Sois

For soil and vapors, the potential direct contact and inhalation exposure pathways have been
eliminated through engineering controls including installation of vapor barriers, surface capping,
and impacted soil removal.

7.1.2 GROUNDWATER

The potential exposure pathways for surface water and groundwater have been eliminated
through engineering controls including impacted soil removal, installation of the sheetpile barrier
wall and the enhanced LNAPL recovery system, and stormwater management. In addition, the
results of the fate and transport analysis indicated that dissolved compounds in site groundwater
will not discharge to the Delaware River at concentrations above the surface water quality
criteria. Furthermore, no potential onsite exposure pathway for groundwater exists because
groundwater occurs under semi-confined conditions at no less than 15 feet bgs, and groundwater
1s not currently used or planned for use at the site. Control of LNAPL migration and elimination
of potential direct contact exposure to LNAPL has also been accomplished through installation
of the subsurface sheetpile barrier wall and active LNAPL recovery to eliminate seeps. Potential
inhalation exposure pathways for vapors from groundwater and/or LNAPL have been eliminated
through installation of vapor barriers at occupied onsite buildings.

As a result, the site-specific standard for groundwater through pathway elimination via
implementation of engineering conirols and demonstration of acceptable risk (through diffuse
flow of dissolved compounds) has been attained.

7.2 DEMONSTRATION OF ATTAINMENT SUMMARY

The demonstration of attainment for each remedial action is summarized as follows:

Remedial Action Results and Act 2 Standard Attained
Installation of passive vapor control system | Site conditions meet applicable site-
beneath occupied site buildings specific standards via elimination of

pathway of vapors from soil and
groundwater/LNAPL to occupied

buildings.
Installation of subsurface barrier wall and e Control of LNAPL migration
integrated enhanced LNAPL recovery « LNAPL beine recovered
system £

Site conditions meet applicable site-specific
standards via elimination of pathway of
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SECTION SEVEN

DEMONSTRATION OF ATTAINMENT

direct contact exposure by potential human
and ecological receptors to
groundwater/LNAPL, and impacts to
surface water.

Removal of impacted soil from around the
seep near the top of the west bank of the
berm and replacement with clean soil and
gravel

Site conditions meet applicable site-
specific standards via elimination of
pathway of direct contact exposure by
potential human and ecological receptors to
impacted surface soil at seep.

Installation of stormwater control and
infiltration minimization system including
asphalt surfaces and collection and
conveyance system

Elminates potential offsite migration of
impacted soil/sediments, eliminates
impacted stormwater runoff due to surface
soil contact, and minimizes stormwater
infiltration and mobilization of subsurface
constituents

Capping of site with clean soil, gravel,
asphalt, concrete, and building structures

Elimination of soil direct contact exposure
pathway by potential human and ecological
receptors. Attainment of applicable site-
specific standards via elimination of
pathway.

A more detatled discussion of the demonstrauon of attainment for each of the site media is
further summarized in Figure 12.
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SEGTION EIGHT POST-REMEDIATION CARE PLAN

This post-remediation care plan has been prepared to ensure that Act 2 requirements for Site
soils are maintained in the future consistent with the attainment demonstration set forth in this
Final Report. This plan describes the institutional and engineering controls that will be
implemented and the method of documenting these post-remediation care obligations in
compliance with Act 2 requirements.

8.1 SUBSTANTIVE POST-REMEDIATION CARE REQUIREMENTS

The engineering controls in place at the Site consist of:

+ LNAPL recovery system;

+ Passive vapor control system;
+ Stormwater management; and
» Sheetpile cutoff wall.

These engineering controls will continue to be operated as a means to control INAPL and
regulated substances remaining in the subsurface soil and groundwater that have the potential to
impact surface water and soil vapor at unacceptable concentrations. As described in this Final
Report, these engineering controls are effectively preventing impact to potential receptors.

The LNAPL recovery systems are monitored on a bi-weekly basis and groundwater monitoring
of selected wells is performed on a quarterly basis. System operational data and the monitoring
data is submitted to PADEP in a quarterly report.

Groundwater at this Site will not be used for drinking water or agricultural purposes.

8.2 NOTICE OF POST-REMEDIATION CARE REQUIREMENTS AND DEED
ACKNOWLEDGMENT

In February 1996, as part of the RCRA closure of the Middle Creek surface impoundment, a
deed notice (Amendment to Deed) was generated for all deeds associated with the Marcus Hook
refinery property, including Phillips Island. A copy of the deed notice (Grantee’s Amendment to
Deed) is provided as Appendix L. As indicated in the Amendment to Deed:

“Pursuant to Section 265.119(b) of the U.S. Environmental Protection Agency Hazardous Waste
Regulations (40 C.F.R. Part 265, Subpart G) and Section 265.119(b) of the Pennsylvania
Department of Environmental Protection Hazardous Waste Regulations (25 Pa. Code Chapter
265, Subchapter G), this Amendment is to provide the following notice to the Deeds listed
above:

1. Land covered by to the aforementioned Deeds has been used to manage hazardous
wastes;

2. The use of this land is restricted under the U.S. Environmental Protection Agency
Hazardous Waste Regulations, 40 C.F.R. Part 265, Subpart G, and the Pennsylvania
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SECTION EIGHT POST-REMEDIATION CARE PLAN

Department of Environmental Protection Hazardous Waste Regulations, 25 Pa. Code
265.117(c); and

The survey plat and record of the type, location, and quantity of hazardous wastes
disposed of within the hazardous waste disposal unit of the facility required by the U.S.
Environmental Protection Agency Reguiations, 40 C.F.R. 265.116 and 265.119(a), and
the Pennsylvania Department of Environmental Protection Hazardous Waste Regulations,
25 Pa. Code 265.119(a), has been filed with the Marcus Hook Borough, the Lower

Chichester Township, the Pennsylvania Department of Environmental Protection, and the
U.S. Environmental Protection Agency.”

In the event the property is transferred to a new owner, this Final Report, which acknowledges
that a combination of non-residential SHS and SSS were attained at the Site, that the Site is
limited to non-residential use, and which contains descriptions of the engineering controls and
groundwater use restrictions applicable to the future use of the Site, will also be filed with the

Marcus Hook Borough, the Lower Chichester Township, and the Pennsylvania Department of
Environmental Protection.
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SECTION NINE 'PUBLIC COMMENTS

Sunoco and the city of Marcus Hook received no comments from the public in response to the
public Notification of Intent to Remediate and the notice of submittal of the July 2000 Combined
Report to PADEP by Sunoco, which were published in the Delaware County Daily Times
Newspaper in April and June 2, 2000, respectively.
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SECTION TEN SIGNATURES

In accordance with the PADEP’s Act 2 Technical Guidance Manual (PADEP, 2002), this section
includes the signatures of the Environmental Consultant that prepared this Final Report. In
accordance with the Notice of Intent to Remediate (NIR) that was submitted by Sunoco/URS to
PADEP in April 2000, Sunoco is seeking an Act 2 relief of liability using the information
presented in this and prior reports.

This report was prepared, on behalf of Sunoco, Inc. (R&M), by URS Corporation of Fort
Washington, Pennsylvania.

&M@W

Glenn C. Randall, PG-001293-G

Senior Proj ect Manager
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Table 1
Summary of Analytical Program
Sunoco Refinery-Phillips Island
Marcus Hook, Pennsyivania

Seil

Soil Borings B-PH1 through B-PH12 and MW-137 through MW-146

Volatile Organic Compounds (EPA Method 8260)

Semi-volatile Organic Compounds (EPA Method 8270)

Polychlorinated Biphenyls (EPA Method 8082)

Organochlorine Pesticides (EPA Method 8081)

Total Petroleum Hydrocarbons- gasoline range and diesel range oIganics

Total Metals- antimony, arsenic, barium, beryllium, cadmiurn, chromium, chromium {(+6), copper, lead, nickel,
selenium, silver, and zinc (EPA Method 6010)

Mercury (EPA Method 7470A)

Cyanide

Geoprobe Borings GP-PH1 through GP-PH15 and GP-51 through GP-56
Volatile Organic Compounds (EPA Method 8260}

Groundwater

Monitoring Wells MW-40, MW-118, and MW-137 through MW-146
Volatile Organic Compounds with cumene, ethylene dibromide, and methyl tertiary butyl ether (EPA
Method 8260)

Semi-volatile Organic Compounds {EPA Method 8270)

Polychlorinated Biphenyls (EPA Method 8082)

Organochlorine Pesticides (EPA Method 8081)

Total Petroleum Hydrocarbons- gasoline range and diesel range organics
Dissolved Metals- arsenic, barium, cadmium, chromium, lead, selenium, and silver (EPA Method 6010}
Mercury (EPA Method 7470A) )

Cyanide ;

Total Organic Carbon

Ammonia

Nitrogen (NO,/NO,)

Chloride

Sulfate

Fluoride

Total Dissolved Solids

Total Suspended Solids

Alkalinity

rH

Specific Conductance

LNAPL

LNAPL Samples B-PH10, MW-113, MW-115, MW-116. MW-119, MW-121. and MW-121A
Polychlorinated Biphenyls (EPA Method 8082) :
Specific Gravity

LNAPL Sample MW-116

Fingerprinting

Volatile Organic Compounds (EPA Method 8260)
Sermi-volatile Organic Compounds (EPA Method 8270)



TABLE 2

REMEDIATION STANDARDS ATTAINED BY COMPOUND
PHILLIPS ISLAND SITE
MARCUS HOOK, PENNSYLVANIA

Compounds Meeting Non-Residential Direct Contact and Soil to Groundwater Non-

SURFACE SOIL (0-2 feet bgs)

Residential Used Aquifers (TDS < 2500) MSCs

VOCs SVOCs Pesticides Metals
1,2-Dichioroethane 2-Methylnaphthalene 4,4-DDD Arsenic
Acetone Chrysene 4,4-DDE Barium
Benzene Fluoranthene 44-DDT Beryllium
Carbon disulfide Phenanthrene delta-BHC Cadmium
Chlorobenzene Pyrene Heptachlor epoxide {Chromium
Chloroform Copper
Dichloromethane Lead
Ethylbenzene Mercury
Isopropyl Benzene Nickel
Methyl ethyl ketone Selenivm

Methyl tertiary butyl ether
Toluene
XKylenes (Total)

Zinc

SURFACE SOIL (0-2 feet bgs)
Compounds Meeting Site-Specific Standards by Pathway Elimination

VOCs

4-Nitroaniline
4-Nitrophenol

Aniline
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Isophorone
n-Nitroso-di-propylamine
Nitrobenzene
Pentachlorophenol

SVOCs Pesticides Metals
2.4-Bichlorophenol Aldrin
2,4-Dinitrophenol alpha-BHC
2,4-Dinitrotoluene beta-BHC
2,6-Dinitrotolucne Dieldrin
2-Chlorophenol garmma-BHC
2-Nitroaniline Heptachlor
3-Nitroaniline Toxaphene
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TABLE 2
REMEDIATION STANDARDS ATTAINED BY COMPOUND
PHILLIPS ISLAND SITE
MARCUS HOOK, PENNSYLVANIA

SUBSURFACE SOIL (>2 feet bgs)
Compounds Meeting Non-Residential Direct Contact (2-15 feet bgs) and Soil to
Groundwater Non-Residential Used Aquifers (> 2 feet bgs & TDS < 2500) MSCs

VOCs SVOCs Pesticides/PCBs Metals

Acetone 2-Methylnaphthalene 4 4'-DDD Arsenic
Bromomethane Anthracene 4,4'-DDE Barium
Carbon disulfide Benzo(a)pyrene 44-DDT Beryllium
Chloroethane Benzo(b)fluoranthene beta-BHC Cadmium
Chloroform Benzo(g,h,i)perylene delta-BHC Chromium
1,1-Dichloroethane Bis(2-ethylhexyl) phthalate  |Dieldrin Copper
Ethylbenzene Chrysene Heptachlor epoxide |Mercury

. [1sopropyl Benzene Fluoranthene Aroclor-1016 Nickel
Methyl ethyl ketone Aroclor-1260 Silver
Toluene Zinc
Xylenes (Total) Cyanide Total
Chlorobenzene
Methyl tertiary butyl ether

SUBSURFACE SOIL (>2 feet bgs)
Compounds Meeting Site-Specific Standards by Pathway Elimination

VOCs SVOCs Pesticides Metals & Other
Benzene 1,2.4-Trichlorobenzene alpha-BHC Lead
Dichloromethane 1,2-Dichlorobenzene Selenium
1,1,2,2-Tetrachloroethane  |1,3-Dichlorobenzene TPH Diesel
1,1,2-Trichloroethane 1,4-Dichiorobenzene TPH/GRO
1,1-Dichloroethylene 2,4-Dichlorophenol
1,2-Dichloroethane 2,4-Dinitrophenol
1,2-Dichloropropane 2,4-Dinttrotoluene
4-Methyl-2-pentanone 2.4,6-Trichiorophenol
ABromodichloromethane 2,6-Dinitrotoluene
Carbon tetrachloride 2-Chlorophenol
Chloromethane 2-Nitroaniline
cis-1,2-Drichloroethylene 3-Nitroaniline
Styrene ‘ 3,3-Dichlorobenzidine
Tetrachloroethylene 4-Chloroaniline
trans-1,2-Dichloroethylene {4-Nitroaniline
Trichloroethylene 4-Nitrophenol
Vinyl chloride Aniline

Bis(2-chloroethyl)ether
Bis{2-chloroisopropyl) ether
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
n-Nitroso-di-propylamine
n-Nitrosodiphenylamine
Naphthalene

Nitrobenzene
Pentachiorophenol
Phenanthrene

Pyrene

Remainder of the compounds analyzed for in soils but not listed above were not detected at

the site.
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TABLE 2

REMEDIATION STANDARDS ATTAINED BY COMPOUND
PHILLIPS {SLAND SITE
MARCUS HOOK, PENNSYLVANIA

GROUNDWATER
Compounds Meeting Non-Residential Used Aquifers {TDS < 2500) MSCs {without
demonstrating attainment)

VOCs SVOCs Pesticides | Metals & Other
1,1,2,2-Tetrachloroethane  |2,4-Dichlorophenol 4.4'-DDD Barium
1,1,2-Trichloroethane 2,4-Dinitrophenol alpha-BHC Chromiurn HI
1,1-Dichloroethane 2-Chlorophenol Mercury
1,2-Dichloropropane 2-Methylnaphthalene Fluoride

2-Hexanone 4-Chloro-3-methylphenol Nitrogen NO3-N

Acetone 4-Methylphenol Sulfate

Tribromomethane 4-Nitrophenol

Carbon disulfide Hexachlorocyclopentadiene

Carbon tetrachloride Phenol

Chloromethane

cis-1,3-Dichloropropene

Ethylbenzene

Methyl ethyl ketone

Tetrachloroethylene

Toluene

trans-1,3-Dichloropropene

Vinyl chloride

Xylenes (Total)

GROUNDWATER
Compounds Meeting Site-Specific Standards by Pathway Elimination
VOCs SVOCs “Pesticides | Metals & Other

Benzene 2,4-Dinitrotoluene Endrin ketone Arsenic

Bromoform 2-Nitroaniline Cadmium

Dichloromethane 3,3-Dichlorobenzidine Fluoride

Mgthyl tertiary butyl ether }3-Nitroaniline Lead

Trichloroethylene 4-Nitroaniline Selenium
Aniline Alkalinity
Benzo{a)pyrene Chloride
Benzo{b)fluoranthene Nitrogen NH3-N
Benzo(k)fluoranthene TPH Diesel
Benzo(a)anthracene TPH/GRO
Benzo(g b,i)perylene

Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Chrysene
Dibenz(a,h)anthracene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
n-Nitroso-di-propylamine
Pentachlorophenol

Remainder of the compounds analyzed for in groundwater but not listed above were not

detected at the site.
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TABLE 3

Summary of Groundwater Elevations
Sunoco Refinery-Phillips Island
Marcus Hook, Pennsylvania

Casing Depth to Depth to | Groundwater IESZI;S LNAPL
Well Date Elevation | Groundwater| LNAPL Elevation . Specific
(Feet) (Feet) (Feet) (Feety | Thickuess | vity
(Feet)
MW-40 April 26, 2000 12,91 4.02 8.89
March 15, 2000 4.29 3.62
February 25, 2000 4.40 8.51
MW-113 April 26, 2000 13.62 9.06 8.45 4.56 0.61
March 15, 2000 9.61 7.67 4.01 1.94
February 23, 2600 11.90 10.03 2.57 1.87 0.92
MW-114 April 26, 2000 13.59 8.27 7.56 5.32 (.71
March 15, 2600 - -
February 23, 2000 8.73 8.70 4.86 0.03
MW-115 April 26, 2000 25.68 14.11 13.61 11.57 0.50
March 15, 2000 18.13 17.56 7.55 0.57
February 23, 2000 . 17.79 16.60 8.77 1.19 0.94
MW-116 April 26, 2000 2497 22.21 21.94 276 0.27
March 15, 2060 27.22 26.66 -2,25 0.56
February 22, 2000 23.00 20.00 2.83 3.00 0.93
MW.117 April 26, 2000 25.83 17.97 12.11 7.86 5.86
March 15, 2000 12.05 11.31 13.78 0.74
February 23, 2000 12.40 12.30 13.43 0.10
MW-118 April 26, 2000 21.05 8.04 13.01
March 15, 2000 8.58 12.47
February 25, 2000 8.09 12.96
MW-119 April 26, 2000 27.12 - - -
March 15, 2000 - - -
February 22, 2000 2935 23.00 -1.38 6.35 0.92
MW-121 April 26, 2000 28.30 - 5.80 -
March 15, 2000 - 5.54 -
February 23, 2000 8.87 5.80 20.29 3.07 0.93
MW-121A April 26, 2000 28.76 5.79 5.71 2297 0.08
March 15, 2000 5.42 5.33 23.34 0.09
February 23, 2000 6.20 5.05 2341 L.1s5 0.92
MW-137 April 26, 2000 19.22 11.65 7.57
March 15, 2000 12.19 7.03
MW-138 April 26, 2000 20.01 12.36 7.65
March 15, 2000 12.97 7.04
MW-139 April 26, 2000 2291 15.12 7.79
March 15, 2000 15.76 7.15
MW-140 April 26, 2000 17.80 10.03 1.77
March 15, 2000 10.67 7.13
MW-14]1 April 26, 2000 12.83 6.91 5.92
March 15, 2600 8.19 4.64
112004 gweleviable 3.xls Page 1 of 2 URS Corporation




TABLE 3

Summary of Groundwater Elevations
Suncco Refinery-Phillips Island

Marcus Hook, Pennsylvania

Casing Depth to Depth to | Groundwater ?’IE:I;LM LNAPL
Well Date Elevation |Groundwater| LNAPL Elevation Thickness Specific
(Feet) (Feet) (Feet) (Feet) (Feet) Gravity
MW-142 April 26, 2000 2478 19.21 5.57
March 15, 2000 19.85 4.93
MW-143 April 26, 2000 24.91 20.84 4.07
March 15, 2000 2785 -2.94
MW-144 April 26, 2000 26.18 18.12 8.06
March 15, 2000 19.61 6.57
MW-145 April 26, 2000 31.51 23.83 7.68
March 15, 2000 24.47 7.04
MW-146 April 26, 2000 13.68 5.56 8.12
March 15, 2000 6.04 7.64
Notes:

Depth to Groundwater Measured from Top of Inner Casing
Elevations determined relative to a site-specific datum
LNAPL = Light non-aqueous phase liquid
Groundwater elevations have been corrected for the presence of LNAPL using well-specific
analytical results for LNAPL specific gravity (0.92 - 0.94). A default value of 0.90 was used when
specific gravity information was unavailable for MW-114 and MW-117.

~ Depth to groundwater and/or LNAPL could not be measured from MW-119 or MW-121 on April 26, 2000 due to

obstruction from downhole LNAPL, recovery equipment.
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TABLE 4A

SUMMARY OF COMPOUNDS DETECTED IN GROUNDWATER
ABOVE THE NON-RESIDENTIAL USED AQUIFER MSC

PHILLIPS ISLAND
SUNOCO, INC. REFINERY
MARCUS HOOK, PENNSYLVANIA

Sampling Event: February 23-25, 2000

Compound Ne. No. Minimum | Maximum | Median Mean
Samples |  Petections
Above MSC
Volatile Organic Compounds (ug/1)

Benzene 12 2 6 50 28 28
Dichloromethane* 12 1 20 20 20 20

Methy! tertiary butyl ether 12 2 51 120 85 85

Semi-volatile Organic Compounds (ug/T)
4-Methylphenol {Cresol) 12 1 220 220 220 220
Bis (2-ethylhexyl)phthalate** 12 3 120 33.0 225 19.3
Metals (mg/l)

Arsenic 12 7 0.051 1.30 0.68 0.33
Cadmium 12 1 0.007 0.007 0.007 0.007

Lead - 12 4 0.008 0.073 0.04 0.03

*- Dichloromethane (methylene chloride) is a common laboratory contaminant and was
detected in the equipment blanks at concentrations up to 10 ug/l.

**- Bis (2-cthylhexyl) phthalate is a common laboratory contaminant and was detected in

the equipment blank at concentration of 40 ug/l. Therefore, the actual presence of this
compound is highly suspect.

U'Rs J:16994641 - SUNDCO MARCUS HOOKWACT 2 FINAL REPORT - DECEMBER 200\SUNOCO DRAFT FINAL REPORT 12_08_04.00C\14-DEC-0a% M-1




SUMMARY OF COMPOUNDS DETECTED IN GROUNDWATER

TABLE 4B

ABOVE THE NON-RESIDENTIAL USED AQUIFER MSC

PHILLIPS ISLAND

SUNOCO, INC. REFINERY

MARCUS HOOK, PENNSYLVANIA

Sampling Event: April 27, 2000

Compound No. No. Minimum | Maximum | Median Mean
Samples Detections -
Above MSC
Volatile Organic Compounds (ug/T}
Benzene 12 2 6 36 21 21
Dichloromethane 12 3 6 11 12 8
Methyl tertiary butyl ether 12 2 66 93 79 79
Trichloroethylene 12 1 48 48 48 48
Semi-volatile Organic Compounds (ug/l)
4-Methylphenol {Cresol) 12 1 140 140 140 140
Bis (2-ethylhexyl)phthalate 12 1 40 40 40 46
Metals (mg/1)
Arsenic 12 6 0.068 14 0.73 0.58
Cadmium 12 2 0.01 0.014 0.012 6.012
Lead 12 8 0.006 0.41 0.208 0.076
Selenium 12 12 0.1 0.18 0.14 0.12

URS JM 9894641 - SUNOCO MARCUS HOOKWCT 2 FINAL REPORT - DECEMBER 20041SUNOCO DRAFT FINAL REPORT 12_08_04.00Cv4-DEC-048  VI-2




SUMMARY OF COMPOUNDS DETECTED IN SOIL PORE WATER

TABLE 4C

ABOVE THE NON-RESIDENTIAL USED AQUIFER MSC

PHILLIPS ISLAND

SUNOCO, INC. REFINERY

MARCUS HOOK, PENNSYLVANIA

Sampling Event: April 27, 2000

Compound Ne. No. Minimum | Maximum | Median Mean
Samples Detections
Above MSC
Volatile Organic Compounds (ug/l)
Benzene 6 4 6 | 240 123 80
Semi-volatile Organic Compounds (ug/f)
Bis (2-¢thylhexyl)phthalate 6 4 470 3200 1835 1715
Metals (mg/1)
Cadmium 6 3 0.006 0.013 0.009 0.008
Lead 6 1 0.008 0.008 0.008 0.008
Selenium 6 6 0.15 0.25 0.20 0.195

‘ms J118954641 - SUNGCO MARCUS HOOKWCT 2 FINAL REPORT - DECEMBER 2004\SUNGCO DRAFT FINAL REPORT 12_08_04.00C\4-DEC-0éw  M-3
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TABLE 6

SUMMARY OF COMPOUNDS DETECTED IN SURFACE SOIL
ABOVE THE SOIL TO GROUNDWATER PATHWAY MSC

PHILLIPS ISLAND
SUNOCQO, INC. REFINERY
MARCUS HOOK, PENNSYLVANIA

Compound No. No. Minimum | Maximum Median Mean
Samples Detections
Above MSC
Pesticides (ug/kg)
Alpha-BHC 18 2 200 49,000 24,600 24,600
Beta-BHC 18 1 6,500 6,500 6,500 6,500

lms J419884641 - SUNOCO MARCUS HOOKWCT 2 FINAL REPORT - DECEMBER 200MSUNOCO DRAET FINAL REPORT 12_08_04.DOCV14-DEC-04\ M-4
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TABLE 8

SUMMARY OF COMPOUNDS DETECTED IN
UNSATURATED SUBSURFACE SOIL
ABOVE THE SOIL TO GROUNDWATER PATHWAY MSC

PHILLIPS ISLAND
SUNOCO, INC. REFINERY
MARCUS HOOK, PENNSYLVANIA

Compound No. of No. Minimm | Maximum | Median Mean
Samples | Detections
Above
MSC
Volatile Organic Compounds (ug/kg)
Benzene 38 18 510 1,700,000 820,255 99,981
Dichloromethane* 38 12 540 67,000 33,770 6,511
Semi-volatile Organic Compounds (ug/kg)
Naphthalene | 3 | 2 T es000 79000 | 73,500 | 73,500
Pesticides (ug/kg)
4,4°-DDD | 38 [ 1 | 7400 [ 7400 | 7400 | 7,00
Metals (mg/kg)
Arsenic | 38 [ 1 ] w0 | a0 | 40 | 30

*- Dichloromethane (methylene chloride) is a common laboratory contaminant and was
detected in the equipment blanks at concentrations up to 10 ug/l. These calculations are
based on the detections in samples at concentrations greater than that in the blank.
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TABLE 10

SUMMARY OF COMPOUNDS DETECTED IN
SATURATED SUBSURFACE SOIL
ABOVE THE SOIL TO GROUNDWATER PATHWAY MSC

PHILLIPS ISLAND
SUNOCO, INC. REFINERY
MARCUS HOOK, PENNSYLVANIA
Compound No. No. Minimum | Maximum | Median Mean
Samples Detections
Above MSC
Volatile Organic Compounds (ug/kg)
Dichloromethane 15 2 | 720 | 1900 | 1310 | 1310
Metals (mg/kg)

Arsenic 15 5 16 1,700 858 438

Cadmium 15 1 7.3 7.3 7.3 7.3

Lead 15 3 61 580 320 364

Mercury 15 1 4 4 4 4
Selenium 15 1 6.7 6.7 6.7 6.7
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RECORD DRAWING:

THIS RECORD DRAWING HAS BEEN PREPARED, IN PART, BASED UPON
INFORMATION FURNISHED BY OTHERS. WHILE THIS INFORMATION IS
BELIEVED TO BE RELIABLE, URS CORPORATION CANNOT ASSURE TS
ACCURACY, AND THUS IS NOT RESPONSIBLE FOR THE ACCURACY OF
THIS RECORD DRAWING OR FOR ANY ERRORS OR OMISSIONS WHICH
MAY HAVE BEEN INCORPORATED INTO IT AS A RESULT, THOSE
RELYING ON THIS RECORD DOCUMENT ARE ADVISED TO OBTAIN
INDEPENDENT VERIFICATION OF ITS ACCURACY BEFORE APPLYING IT
FOR ANY PURPOSE.

NOTES:

1. BASE DRAWING: STORM DRAINAGE & SANITARY
SEWER PLAN; BY STONE & WEBSTER, INC.,
CHERRY HILL, NEW JERSEY; DRAWING #
13260-S5-EB-1C-3.

2. CONTRACTOR SHALL FIELD VERIFY ALL BURIED
UTILITY LOCATIONS PRIOR TO COMMENCING
CONSTRUCTION.

3. ELEVATIONS SHOWN ARE REFERENCED TO FPLE
VERTICAL DATUM.
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FIGURE 12

Pathway Analysis and Demonstration of Attainment
Phillips Island
Marcos Hook, Pennsylvania

Fig 12.xIs 12/15/2004

Notes:

S§88:
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Light Non-Aqueous Phase Liquid
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Pennsylvania Department of Environmental Protection

Lee Park, Suite 6010
555 North Lane
Conshohocken, PA 19428
August 16, 2000

Southeast Regional Office 610-832-5949
Fax 610-832-6143

Mr. Thomas R. Buggey, P.G.
Senior Geologist

URS / Dames & Moore

2™ Floor

2325 Maryland Road

Willow Grove, PA 19090

Re:  ECP Act 2/ Special Projects
Phillips Island / Florida Power Project
LRP ID# 1-23-825-28219
Sun Company
Marcus Hook Refinery
Marcus Hook Borough
Delaware County

Dear Mr. Buggey :

The Pennsylvania Department of Environmental Protection (DEP) has received and reviewed the
Act 2 Combined Report dated May 31, 2000, the Response to Comments dated June 28, 2000, and the
Act 2 Combined Report - Revision 1 dated July 14, 2000 for the site referenced above. Sun Company,
Inc. is seeking an Act 2 release of liability for environmental conditions at this site where Florida Power
hopes to build a power generating facility.

_ Phillips Island is a 27 acre parcel located on the Delaware River immediately north of the
Delaware-Pennsylvania state boundary line. This area was filled in with wastes and other material from
the 1940’s to present. Material deposited there includes iron pyrites, spent filter clay, catalyst fines,
leaded tank bottoms, rubble, API separator sludge, and demolition debris, along with a series of
bulkheads and clay dikes. This document represents the first time a thorough environmental investigation
of this area has been undertaken and reported to the DEP,

Sun will install additional engineering controls with the planned improvements to the site in an
effort to eliminate potential open exposure pathways such as direct contact, vapor migration (into
buildings), and seeps to the Delaware River. These improvements would be part of an Act 2 Site Specific
Standard based on Pathway Elimination as described in §250.404 and § 250.702(b)(3)(i). The
submission evaluated potential open exposure pathways without quantifying the associated risks for each
- pathway. Data collected at the site was insufficient to determine final design criterion for proper
elimination of all exposure pathways. DEP suggested that a risk evaluation be undertaken to determine

{h)
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Mr. Thomas R. Buggey, P.G. -2 - August 16, 2000

how the existing environmental conditions at the site compare to our acceptable risk ranges as described
in § 250.402(b).

URS / Dames & Moore evaluated the cumulative environmental risk associated with the
contaminants of concern at this site and determined that they meet the acceptable risk range of 10-4 to
10-6 excess cancer deaths and a hazard index of < 1. This demonstration was made in the document
titled Act 2 Combined Report — Revision 1 dated July 14, 2000.

DEP approves the Act 2 Combined Report and Addendums and agrees with Sun Co., Inc. that
existing environmental conditions at the site are within acceptable risk ranges. Additional institutional
and engineering controls will be installed in conjunction with planned construction activities at the site to
eliminate the direct contact exposure pathway and the vapor migration pathway. Seeps on the western
shore of Phillips Island will be contained and eliminated by engineering controls and storm water will be
collected and properly managed onsite to eliminate infiltration. These improvements should be
documented in a final report to the DEP along with a Post Remediation Care Plan to demonstrate .
attainment of the Act 2 Site Specific Standard based on Elimination of Pathway.

Thank you for your cooperation in working with DEP in the remediation of this site. If you have
any questions or need further information regarding this matter, please contact the Environmental

Cleanup Program.
1S{ijerely, >

Walter J. Payne
Hydrogeologist
Environmental Cleanup Program

cc: Mr. Beitler
Mr. Day-Lewis
Ms. Pantelidou
Mr. Sneath
Mr. Jardel
Mr. Breitenstein
Mr. O’Neil
Mr. Monasky
Mr. Grabusky
Mr. Barksdale
Mr. Coladonato
Regional File
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Review

Land Recycling Program

Luomission Site for the Final Report Summaries
Home Frequently Asked Questions

Page 1 of 11

Review a Final Report Summary
Final Report Summary
2005-09-23 09:28:15
Identification
Property Name: Sunoco, Inc - Marcus Hook Refinery
Property Descriptor: Phillips Island/Florida Power Project

Address/Location

" iress: Sunoco Inc.
100 Green Street
City: Marcus Hook
Zip Code: 19061

Municipality

Name "Site Located]
Marcus Hook borough" Vo

County: Delaware

Latitude: +39° 48 25.578" Longitude: -75° 25 17.0508"
Property Specifics

Size of property: 21.1 acres

Number of sites: 1

¢ .bined acreage of sites: 21.1 acres

https://www.dep.state.pa.us/wm_apps/finalreportsummary/landrecycling/ cgi-bin/Review.idc

9/23/2005



Review - Page2o0f11

Remediation

§° dards attained or special industrial area attainment. (Check all that apply. Can use
n. .tiple.)

[C Background

v Statewide health

I Site-specific

[ Special industrial area

Proposed future property use - scenario for which the attainment of Statewide Health
standard is demonstrated

[T Residential

[v. Non-residential

List of contaminants

S

Mass Mass

Chemical Name - CAS_Number || Contaminant | Contaminant
- ‘ Treated or Managed on
Removed (Ibs.) Site (1bs.)
OTHER COMPOUND NOT ON THE STATEWIDE HEALTH
STANDARD LIST 000000-00-0  [}56137500.0 o
OTHER COMPOUND NOT ON THE STATEWIDE HEALTH
ACETONE lloooos7-64-1  [0.0 0.0

ALDRIN 000309-00-2 0.0 10.0 |
ANILINE 000062-53-3 0.0 0.0 |

ANTHRACENE . 000120-12-7  [0.0 0.0 |
ARSENIC 007440-38-2  1l0.0 0.0 ]
BARIUM AND COMPOUNDS 007440-39-3 (0.0 0.0

BENZENE 000071-43-2  [[0.0 0.0
P™NZO[A]PYRENE | 000050-32-8  [0.0 ll0.0 ]
£ NZO[BJFLUORANTHENE 000205-99-2  [l0.0 lo.0 ]
] Il i !

https://www.dep.state.pa.us/wm_apps/ﬁnalreportsummary/landrecycling/_cgi—bin/Review.idc 9/23/2005



Review

Page 3 of 11

hitps://www.dep state.pa.us/wm_apps/finalreportsummary/landrecycling/_cgi-bin/Review.idc

BENZO[GHIJPERYLENE 000191-24-2  [l0.0 0.0
PTRYLLIUM 007440-41-7  ][0.0 0.0

L..C, ALPHA- l[o00319-84-6  Jf0.0 0.0

BHC, BETA- __ [000319-85-7  [l0.0 0.0

BHC, DELTA- 000319-86-8  [10.0 0.0

BHC, GAMMA (LINDANE) 000058-89-9  |10.0 0.0
BIS(2-CHLOROETHYL)ETHER 000111-44-4  J0.0 0.0
BIS(2-CHLORO-ISOPROPYL)ETHER 000108-60-1  ]10.0 0.0
BIS[2-ETHYLHEXYL] PHTHALATE 000117-81-7  Jl0.0 0.0
BROMODICHLOROMETHANE 000075-27-4  |[0.0 0.0
BROMOMETHANE 000074-83-9  [[0.0 0.0

CADMIUM 007440-43-9  [0.0 0.0

CARBON DISULFIDE 000075-15-0  [[0.0 0.0

CARBON TETRACHLORIDE 000056-23-5  |[0.0 0.0
CHLOROANILINE, P- 000106-47-8  [[0.0 0.0
CHLOROBENZENE 000108-90-7  [10.0 0.0
CHLOROETHANE 000075-00-3  ][0.0 X

" .OROFORM 000067-66-3  ][0.0 0.0
CHLOROPHENOL, 2- 000095-57-8  [[0.0 0.0
CHROMIUM (111) 016065-83-1  [[0.0 0.0

CHRYSENE 000218-01-9  [l0.0 0.0

COPPER 007440-50-8  [[0.0 0.0

CYANIDE, FREE l000057-12-5  [[0.0 0.0 I
DDD, 4,4"- Jloooo72-54-8 0.0 0.0 |
DDE, 4 4'- “Jloo0072-55-9 0.0 0.0 ]
DDT, 4,4- 000050-29-3 0.0 0.0 ]
DICHLOROBENZENE, 1,2- 000095-50-1  ][0.0 0.0 |
DICHLOROBENZENE, 1,3- 000541-73-1  ][0.0 0.0 |
DICHLOROBENZIDINE, 3,3'- 000091-94-1  |[0.0 0.0 ]
DICHLOROETHANE, 1,1- 000075-34-3  ][0.0 0.0 ]
DICHLOROETHANE, 1,2- 000107-06-2  ][0.0 0.0 |
DICHLOROETHYLENE, 1,1- 000075-35-4  ][0.0 0.0 |
DICHLOROETHYLENE, 1,1- 000075-35-4 0.0 0.0 I
! "HLOROETHYLENE, CIS-1,2- 000156-59-2  [|0.0 0.0 ]
[DICHLOROETHYLENE, TRANS-1,2- 000156-60-5 0.0 0.0 i

9/23/2005



Review Page 4 of 11
| DICHLOROMETHANE (METHYLENE CHLORIDE) 000075-09-2  {|0.0 0.0
P HLOROPHENOL, 2,4- 000120-83-2 0.0 0.0
L. HLOROPROPANE, 1,2- 000078-87-5  ][0.0 0.0
DIELDRIN ] 000060-57-1  {10.0 .0
DINITROPHENOL, 2,4- lloooos1-28-5 0.0 0.0
DINITROTOLUENE, 2,4- 000121142 [0.0 0.0
DINITROTOLUENE, 2,6- (2,6-DNT) 000606-20-2  [0.0 0.0
ETHYL BENZENE 000100-41-4 0.0 0.0
FLUORANTHENE 000206-44-0 0.0 0.0 |
HEPTACHLOR 000076-44-8 _ ][0.0 0.0 |
HEPTACHLOR EPOXIDE 001024-57-3  [[0.0 0.0 ]
HEXACHLOROBENZENE 000118-74-1  [[0.0 0.0 |
HEXACHLOROBUTADIENE 000087-68-3  [[0.0 0.0 |
HEXACHLOROCYCLOPENTADIENE 000077-47-4  J[0.0 0.0 ]
HEXACHLOROETHANE 000067-72-1__|[0.0 0.0 ]
ISOPHORONE 000078-59-1 _|[0.0 0.0 |
LEAD Jl007439-92-1 Jo.0 [0.0 |
* "RCURY 007439-97-6 (0.0 0.0
METHYL ETHYL KETONE 000078-93-3 0.0 0.0
METHYL TERT-BUTYL ETHER (MTBE) 001634-04-4 0.0 l10.0
METHYLNAPHTHALENE, 2- 000091-57-6 0.0 llo.0 |
NAPHTHALENE 000091-20-3  |[0.0 oo N
NICKEL 007440020 ][0.0 Jlo.0
NITROANILINE, M- 000099-09-2 1100 llo.0
NITROANILINE, O- 000088-74-4 0.0 Jo.o ]
NITROANILINE, O- 000088-74-4  [[0.0 0.0 ]
NITROBENZENE 1000098-95-3  Jl0.0 0.0 |
NITROPHENOL, 4- l[000100-02-7 0.0 0.0 B
NITROSODI-N-PROPYLAMINE, N- Joo0621-64-7 0.0 0.0 |
INITROSODIPHENYLAMINE, N- 000086-30-6  ]|0.0 0.0 |
PCB-1016 (AROCLOR) 012674-11-2  JJ0.0 0.0 ]
PCB-1260 (AROCLOR) 011096-82-5  [[0.0 0.0 ]
PENTACHLOROPHENOL 000087-86-5  [[0.0 0.0
"NANTHRENE 000085-01-8  [[0.0 0.0
PYRENE 000129-00-0 (0.0 0.0

https://www.dep.state.pa.us/wm_apps/finalreportsummary/landrecycling/ cgi-bin/Review.idc

9/23/2005
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|SELENTUM

Page 5 of 11

007782-49-2  |lo.0 0.0

[sTLVER 007440-22-4  |[0.0 0.0

| /RENE 000100-42-5  [[0.0 0.0
TETRACHLOROETHANE, 1,1,2,2- — Jloco079-34-5 0.0 0.0
TETRACHLOROETHYLENE (PCE) 000127-18-4 (0.0 0.0

TOLUENE 000108-88-3 /0.0 0.0
TOXAPHENE 008001-352  [[0.0 0.0 |
TRICHLOROBENZENE, 1,2,4- ~ Jlooo120-82-1  Jo.0 0.0 |
TRICHLOROETHANE, 1,1,2- [000079-00-5 0.0 0.0 ]
TRICHLOROETHYLENE (TCE) 000079-01-6  ][0.0 0.0 l
TRICHLOROPHENOL, 2,4,6- | 000088-06-2  ][0.0 0.0

VINYL CHLORIDE 000075-01-4  |[0.0 0.0

XYLENES (TOTAL) 001330-20-7  [[0.0 0.0

ZINC AND COMPOUNDS 007440-66-6 __ [|0.0 Jlo.0
Groundwater

Bl Mass Mass
Chemical_Name CAS_Number CTO:::E;“::‘ %’:;:gg?:
Removed (lbs.) || Site (Ibs.)

gﬁ{% fgg&LPgTJND NOT ON THE STATEWIDE HEALTH [[)00000.000 Moo 0.0 \
|ACETONE 000067-64-1  ]10.0 0.0 |
| AMMONIA 007664-41-7  [[0.0 0.0 |
ANILINE 000062-53-3  |[0.0 0.0

ARSENIC 007440-38-2  [[0.0 0.0

BENZENE 000071-43-2  |10.0 0.0
BENZO[A]JANTHRACENE 000056-55-3  ][0.0 0.0
BENZO[A]PYRENE 000050-32-8 0.0 Jjo.0 B
BENZO[BJFLUORANTHENE 000205992 [[0.0 Jlo-0 |
BENZO[GHIJPERYLENE 000191-24-2  |[0.0 llo.o |
BENZO[K]FLUORANTHENE 000207-08-9  [(0.0 0.0 |
[BHC, ALPHA- 000319-84-6 |00 Jlo.0 |
[BIS(2-CHLOROETHYL)ETHER 000111-444  |[0.0 Jlo.0

| 2-ETHYLHEXYL] PHTHALATE 000117-81-7  ][0.0 0.0

[CADMIUM 007440-43-9  Jf0.0 0.0

https://www.dep.state.pa.us/wm_apps/finalreportsummary/landrecycling/ cgi-bin/Review.ide
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CARBON DISULFIDE 000075-15-0  ][0.0 0.0 |'
(" ARBON TETRACHLORIDE 000056-23-5  |[0.0 0.0 |
«_.LORIDE 016887-00-6  |0.0 0.0
CHLOROPHENOL, 2- — 000095-57-8 _ |[0.0 oo
CHROMIUM (1T 016065-83-1  J[0.0 0.0
CHRYSENE 000218-01-9 (0.0 0.0
DDD, 4,4'- 000072-54-8  10.0 10.0
DIBENZO[A,H]JANTHRACENE [000053-70-3 Jf0.0 0.0 -
DICHLOROBENZIDINE, 3,3 000091-94-1  |0.0 0.0
DICHLOROETHANE, 1,1- 000075-34-3  ]/0.0 0.0
IDICHLOROMETHANE (METHYLENE CHLORIDE) 000075-09-2  ][0.0 0.0
DICHLOROPHENOL, 2,4- 000120-83-2  ]0.0 0.0
IDICHLOROPROPANE, 1,2- 000078-87-5  |[0.0 0.0
DICHLOROPROPENE, 1,3- 000542-75-6  ][0.0 0.0
DICHLOROPROPENE, 1,3- 000542-75-6 (0.0 0.0
DINITROPHENOL, 2,4- 000051-28-5  ]}0.0 0.0
DINITROTOLUENE, 2,4- 000121-14-2  |[0.0 0.0 |
™YL BENZENE 000100-41-4  [[0.0 0.0 |
LUORIDE 016984488 [l0.0 0.0 [I
FLUORIDE 016984-48-8  1[0.0 lo.0 ]
|HEXACHLOROBENZENE 000118-74-1  }{0.0 0.0
HEXACHLOROBUTADIENE 000087-68-3  [10.0 0.0
|[HEXACHLOROCYCLOPENTADIENE [000077-47-4 " Tio.0 llo.0 |
|HEXACHLOROETHANE 000067-72-1  Jl0.0 0.0
HEXANONE, 2- (METHYL N-BUTYL KETONE) [1000591-78-6  |[0.0 0.0
[INDENO]1,2,3-CDJPYRENE [lo00193-39-5 0.0 0.0
LEAD 007439-92-1  [[0.0 0.0
MERCURY 007439-97-6  ][0.0 Jlo.o |
METHYL ETHYL KETONE 000078-93-3 0.0 Jo.0 ]
METHYL TERT-BUTYL ETHER (MTBE) 001634-04-4  |[0.0 0.0 |
METHYLNAPHTHALENE, 2- 000091-57-6  [[0.0 0.0 l
NITRITE NITROGEN 014797-65-0  [10.0 [0.0
NITROANILINE, M- 000099-09-2  [l0.0 0.0 ]
"ROANILINE, O- 000088-74-4 __J[0.0 Jfo.0 ]
[NITROPHENOL, 4- 000100-02-7 0.0 0.0

9/23/2005
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NITROSODI-N-PROPYLAMINE, N- looos21-64-7 0.0 0.0
PENTACHLOROPHENOL 000087-86-5  |10.0 Jlo.o

._.ANOL 000108-952  J0.0 0.0

SELENIUM Jloo7782-49-2 0.0 0.0

SULFATE ~Jlo14808-79-8 [0 0.0
TETRACHLOROETHANE, 1,1,2,2- 000079-34-5  [[0.0 0.0
TETRACHLOROETHYLENE (PCE) 000127-18-4  [[0.0 0.0

TOLUENE 000108-88-3  [[0.0 0.0 ]
TRIBROMOMETHANE (BROMOFORM) 000075-252  ][0.0 0.0
TRICHLOROETHANE, 1,1,2- 000079-00-5  ][0.0 0.0
TRICHLOROETHYLENE (TCE) 000079-01-6 ][00 0.0 |
[VINYL CHLORIDE 000075-01-4  |[0.0 0.0

XYLENES (TOTAL) 001330207  ][0.0 0.0 |
Remediation

Number of sampling rounds for groundwater attainment: 0

Special Features

Non-use aquifer approval date:

Area-wide background approval date:

Amount of waste removed other than soil or groundwater (cubic yards): 3900.0

[_ Municipal ordinance prohibiting groundwater use:

V| Post remediation care plan:

- VAPOR CONTROL: Periodic inspection of passive vapor control system PVC stack/vent pipe. - LNAPL RECOVERY
SYSTEM: The LNAPL recovery system has been designed to operate unattended with routine inspection, monitoring, and
maintenance. The bank and shoreline of the Delaware River will also be inspected for seeps. During the routine weekly
inspections of the former seeps, the area of soil remediation will be inspected for evidence of erosion. The area will be
repaired on an as-needed basis. Should a LNAPL seep reappear, corrective measures will be evaluated and implemented
to address the seep and impacted soil. The effectiveness and efficiency of the pumping system will be reviewed
periodically to help assure it continues to operate in accordance with its intended purpose. The containment and absorbent
booms will be inspected weekly and immediately after a major storm event. Damage to the containment booms will be
repaired or damaged booms will be replaced. The absorbent booms will be replaced if damaged or when the booms are at
the end of their useful life. The status of the LNAPL recovery and control system operation will be incorporated into the

¢ eorly CRP progress reports. - STORMWATER CONTROL/INFILTRATIOIN MINIMIZATION: The integrity of the
asp.ualt and gravel cover will be maintained to capture all stormwater on the site. If earthwork is required in the future, the
stormwater collection system will be reconstructed to maintain the integrity of the system. Catch basins and piping will be

https://www.dep.state.pa.us/'wm_apps/finalreportsummary/landrecycling/ cgi-bin/Review.idc
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cleaned on an as needed basis.

Other Programs

[C Key Site

I Multi-site Agreement; Date:
[ Enterprise Zone

[C Keystone Opportunity Zone

Administrative
[~ Municipality request for public involvement plan

Déed notification

¥ Deed acknowledgment:

In February 1996, as part of the RCRA closure of the Middle Creck surface impoundment, a deed notice (Amendment to
L) was generated for all deeds associated with the Marcus Hook refinery property, including Phillips Istand. A copy of
the deed notice (Grantee’s Amendment to Deed) is provided as Appendix L of the September 2005 Act 2 Final Report for
the site. As indicated in the Amendment to Deed: “Pursuant to Section 265.119(b) of the U.S. Environmental Protection
Agency Hazardous Waste Regulations (40 C.F.R. Part 265, Subpart G) and Section 265.119(b) of the Pennsylvania
Department of Environmental Protection Hazardous. Waste Regulations (25 Pa. Code Chapter 265, Subchapter G), this
Amendment is to provide the following notice to the Deeds listed above: 1. Land covered by to the aforementioned Deeds
has been used to manage hazardous wastes; 2. The use of this land is restricted under the U.S. Environmental Protection
Agency Hazardous Waste Regulations, 40 C.F.R. Part 265, Subpart G, and the Pennsylvania Department of
Environmental Protection Hazardous Waste Regulations, 25 Pa. Code 265.117(c); and 3. The survey plat and record of
the type, location, and quantity of hazardous wastes disposed of within the hazardous waste disposal unit of the facility
required by the U.S. Environmental Protection Agency Regulations, 40 C.F.R. 265.116 and 265.1 19(a), and the
Pennsylvania Department of Environmental Protection Hazardous Waste Regulations, 25 Pa. Code 265.1 19(a)}, has been
filed with the Marcus Hook Borough, the Lower Chichester Township, the Pennsylvania Department of Environmental
Protection, and the U.S. Environmental Protection Agency.” In the event the property is transferred to a new owner, this
Final Report, which acknowledges that a combination of non-residential SHS and SSS were attained at the Site, that the
Site is limited to non-residential use, and which contains descriptions of the engineering controls and groundwater use
restrictions applicable to the future use of the Site, will also be filed with the Marcus Hook Borough, the Lower
Chichester Township, and the Pennsylvania Department of Environmental Protection.

M Deed restriction:
The use of this land is restricted under the U.S. Environmental Protection Agency Hazardous Waste Regulations, 40

C.FR. Part 265, Subpart G, and the Pennsylvania Department of Environmental Protection Hazardous Waste Regulations,
25 Ma, Code 265.117(c).

hitps://www.dep.state.pa.us/wm_apps/finalreportsummary/landrecycling/_cgi-bin/Review.idc 9/23/2005
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Cleanup cost ($): 781000.0

J 7 s created/saved: 25

Narrative

Sunoco, Inc. (R&M) (Sunoco) retained URS Corporation (URS) to assist Sunoco in implementing remedial work
pursuant to Pennsylvania’s Land Recycling and Environmental Remediation Standards Act (Act 2) 35 P. S.§ 6026.101 et
seq., and the regulations promulgated by the Pennsylvania Department of Environmental Protection at 25 Pa Code
Chapter 250 (“Act 2 regulations”) pertaining to the Administration of the Land Recycling Program, for a portion of their
Marcus Hook, Pennsylvania refinery referred to as Phillips Island. Upon attainment of an Act 2 Standard, Cleanup
Liability Protection is afforded pursuant to Chapter 5 of Act 2. Sunoco conducted Act 2 remedial work in connection with
agreements with FPL Energy Marcus Hook, L. P. (“FPLE”} under which FPLE constructed a Co-generation plant, and
new standby refinery boilers at the Marcus Hook Refinery. The Co-generation facility was constructed on 21.1 acres of
Phillips Island which is approximately 27 acres in size. The Pennsylvania and Delaware state border passes through the
site. Of the 21.1 acres, approximately 4 acres are located in Delaware. FPLE’s Co-generation facility is fueled with
natural gas and is designed to produce 750-megawatts of electricity per day. FPLE has also constructed new standby
boilers for use by the refinery that are also fueled with natural gas. The initial phase of the Act 2 remedial work included a
site characterization, remedial investigation, risk assessment, development of appropriate remedial alternatives, and
preparation of a cleanup plan. The scope of these tasks was consistent with Act 2 and Act 2 regulations. The remedial
work was conducted in the second phase and is comprised of engineering controls for pathway elimination. As indicated
in this Report, Sunoco has achieved either the Statewide Health Standards in Act 2, or a Site-specific Standard under Act
2 using engineering controls for pathway elimination. Engineering controls used at Phillips Island included the following:
- Passive vapor control beneath occupied co-generation plant buildings; - Enhanced LNAPL recovery and seepage

€ nation with a barrier; - Removal of impacted soil from around the seep near the top of the west bank of the berm; and
* bwrmwater control and infiltration minimization. The results of the initial phase of the Act 2 program were presented in
a report titled Act 2 Combined Report — Revision 1 dated July 14, 2000 (July 2000 Combined Report). Analytical results
from the remedial investigation were compared to the statewide health standard soil to groundwater pathway and direct
contact exposure medium-specific concentrations (MSCs) to identify chemicals of potential concern (COPCs). The
analytical results indicate that many of the regulated substances are below the medium-specific concentrations and’
accordingly meet the statewide health standards. For surface and subsurface soils, the detection limits for several of the
semi-volatile organic compounds (SVOCs) were above either the non-residential used aquifer soil to groundwater
pathway MSCs or the surface and subsurface direct contact MSCs. To assess the potential for these compounds to be
present above the MSCs, they were included in the exposure characterization. A Site-specific Standard was achieved for
these compounds using engineering controls for pathway elimination. Evaluation of the potential exposure pathways -
under current and future use scenarios concluded the following: - There are no potable wells in use at or downgradient of
the site. Groundwater ingestion and groundwater dermal contact are not complete exposure routes of concern. Occupied
co-generation plant buildings include a passive vapor control system, thereby eliminating the potential for worker
exposure inside buildings. This engineering control eliminates the groundwater vapor inhalation exposure pathway. - The
potential soil exposure pathway for workers on Phillips Island is through direct contact. However, the site has been
covered with asphalt and clean gravel to eliminate the potential soil direct contact exposure scenario. Under the current

- use scenario, the soil direct contact pathway has been eliminated utilizing these engineering controls for pathway
elimination. The addition of asphalt and clean gravel surfaces (engineering controls) at the site are also utilized to control
and collect stormwater and prevent stormwater contact with site soils. - Model results indicate that surface water quality
standards will not be exceeded. Therefore, surface water direct contact with dissolved compounds is not an exposure
pathway of concern. - In the light non-aqueous phase liquid (LNAPL) sample, only one COPC was detected and at a
concentration below the non-residential used aquifer soil to groundwater pathway MSC (used for screening purposes).

T gh the chemical composition of the LNAPL does not pose a threat to human health or the environment, the physical
diswaarge of the LNAPL is considered a potentially complete pathway. Therefore, a sheet pile barrier wall was installed to
prevent possible further seepage to the River. - The evaluation of ecological receptors indicated there is a lack of complete
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exposure pathways. Based on the results of the remedial investigation and risk evaluation, remedial actions were
developed for the site and included in the cleanup plan. Following PADEP approval of the proposed remedial actions,
Sr=nco and FPLE constructed the remedial systems in conjunction with the co-generation plant site redevelopment. Major
c. - onents of the overall remedy for the site include: 1. Enhanced LNAPL recovery and seepage elimination with a
barrier wall. 2. Removal of impacted soil from around the seep near the top of the west bank of the berm (completed as
part of the barrier wall installation). 3. Passive vapor control beneath occupied co-generation plant buildings. 4.
Stormwater control and infiltration minimization. The enhanced LNAPL recovery system includes a series of new
recovery wells in the berm along the bank of the Delaware River. To eliminate seeps, a sheet pile barrier wall was placed
in the area of the seeps along a portion of the western bank of Phillips Island. LNAPL adjacent to the barrier is being
removed with the enhanced recovery system. Interim measures, consisting of a floating boom and absorbent in the area of
the seeps, are maintained to prevent the migration of LNAPL to the river. The boom was maintained during the
installation of the barrier wall and maintenance will continue after LNAPL residuals riverside of the barrier wall have
dissipated. Impacted soil around the seep near the top of the west bank of the berm was removed to eliminate the direct
contact exposure pathway. The co-generation plant was designed and constructed to eliminate potential exposure routes of
constituents of concern resulting from historic land uses. Mechanisms for pathway elimination include a vapor control
system beneath all buildings occupied by workers. The ground surface has been covered with either gravel or asphalt to
remove the potential for worker and ecological receptor direct contact with surface soil. Stormwater is collected by
overland flow and subsurface drains and channeled to the plant cooling towers which minimizes both the infiltration rate
to the subsurface and the use of potable water for non-contact cooling. Construction and ongoing operation of these
measures has eliminated exposure pathways (direct contact and inhalation) and mitigate potential migration of compounds
detected at the site. Since the startup of the enhanced LNAPL recovery system in March 2004, Sunoco has recovered a
total of approximately 3,900 gallons of LNAPL (as of the end of November 2004). This represents a recovery rate of
approximately 400 gallons of LNAPL per month. In addition, the seeps once present along the west berm have ceased.
This data indicates that the remedial actions implemented at the site are attaining the objectives of eliminating potential
exposure pathways, control of LNAPL and groundwater migration, and improvements to subsurface conditions.
Th-efore, the remedial work has achieved Site-specific Standards under Act 2 using engineering controls for pathway

€. - aation.

Remediator/Property Owner/Consultant
Contact Person: Jim Oppenheim

Title: Property owner

Phone Number: 6108591881

Email Address: jroppenheim{@sunocoinc.com

Company Name: Sunoco Inc. (R&M)

Address: 160 Green Street
Marcus Hook, PA 19061

C ¢t Person; Glenn Randall

Title: Consultant
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Phone Number: 2153672500
F- ~il Address: Glenn Randall@urscorp.com

Company Name: URS Corporation

Address: 335 Commerce Dr., Suite 300
Ft. Washington, PA 19034

Attachments (Note: Click the file name will open a new window.)
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Project: Phase I

Project No: 25995-046

-- e A12aM S 2 WIGTIRL RN COMPASY Borehole #: GP-PH1(GP‘1)

Client: FPLE/Sunoco Date: March 14, 2000

Site Address: Marcus Hook, PA

Boring Location: Phillips Island

Fieid Personnel: Shawn Miller

(]
Q
L -~ PID Sample
Description ~
P 5 5 {Ppm) Depth
= £ [«
o E| E
['}) o) 0
o 7 w
0 Ground Surface
] Pz%bb
] Gravel Filf LEEN:
2 4 MC
- / 20
4 —
1 - 0.0
6 /
§ / MC
8] Silty Clay Fill / 0 V(gg?;,
. Gray to black silty clay w/ gravel, medium to coarse sand, hydrocarbon-like odor, oily 4.2
T residue, very wet. /
10 / 3.6
3.6
12+
0.0
14— MC
4 1.0
16 0.0
Clayey Silf Waste
T Dark gray diayey silt, hydrocarbon-like odor, oily residue, very wet,
18- Sitty Clay Fill 32
. Dark gray to black silty clay w/ some coarse sand, hydrocarbon-like odor, aily residue, wet.
Zi End of Borehole, Refusal @ 18.5 ft. 7
20+
22—
24 -

Note: Temp. casing installed.
Drilled By: Tri State Env. Mngmt. Services, Inc.

Drill Method: Geoprobe

Start Date: Feb 7, 2000

Finish Date: Feb. 7, 2000

Hole Size: 2 in.

Elevation: 29.32

Sheet: 1 of 1




@& 1 DAMES & MOORE
ALRAM S K MUK GRIK P € Omrany BorEhOie #: GP-PH2(GP-2)

Boring Location: Phillips Island

Project: Phase Il Client: FPLE/Sunoco Date: March 14, 2000
Project No: 25995046 Site Address: Marcus Hook, PA Field Personnel: Shawn Miller
{
| PD | Sampl
Description ~ ampie
— b {ppmy} Depth
= _8 =y
o £ E
[F] - 0
e 1) )]
0 Ground Surface
] Silty Clay Fill
2] Yellowish brown silty clay wf sand, gravel, hydrocarbon-ike odor, moist. MC | 125
4 3 Gray to dark gray silty clay wf sand, gravel, hydrocarbon-like odor, some ocily residue,
3 maist, tightly compacted, high plasticity.
63 Silty Sand Waste MC 15
- Yellowish brown to gray silty sand w/ gravel, hydrocarbon-like odor, moist, loosely
i compacted, medium plasticity, white waxy material present.
87 Silty Clay Fill
] Dark gray to black silty clay wf gravel and cobble, hydrocarbon-like odor, some oily 126
107~ residuemoist, medium compaction, medium plasticity, concrete fragments present. ] MC :
- Olive green to dark gray silty clay w/ some sand and gravel, hydrocarbon-like odor, some 13.6
124 oily residue, moist, medium compaction, high plasticity.
14 / MC | 11
| / 17
16 Dark gray to black silty clay w/ sand and gravel, hydrocarbon-like odor, some oily residue, / 1
. moist, medivm compaction, high plasticity 6.9 (17 for
E // 7.5
20 ) . . . s
] Glive green to dark gray silty clay w/ some gravel, hydrocarbon-like cdor, some oily 7.2
— residue, moist, loosely compacted, high plasticity. MC .
] Dark gray to black silty clay wf gravel, hydrocarbon-like odor, oily residue, fairly maist, $4.1
04 : medilum compacted, high plasticity .
E 18.2
26 MC
. 24.5
28 92.4
30 MC | 253
32 219
] End of Borehale @ 32 ft. Ran out of rods.
34

Note: Temp. casing installed.

Drilled By: Tni State Env. Mngmt. Services, inc. Start Date: Feb. 11, 2000

Drill Method: Geoprohe Finish Date: Feb. 16, 2000

Hole Size: 2 in.

Elevation; 25.30

Sheet: 1 of 1




2! DAMES & MOORE

A1 S X MUHIKI RO COMPANY

Borehole #: GP-PH3(GP-3)

Project: Phase Il Client: FPLE/Sunoco

Project No: 25995-046 Site Address: Marcus Hook, PA

Boring Location: Phillips Istand

Date: March 14, 2000

Field Personnel: Shawn Miller

o]
(=X
Description = PID Sample
5 5 | (ppm) t Depth
£ ) B
: ek
(] (5] 17
0 Ground Surface
= Siity Clay Waste
2+ Olive green fo dark gray silty ciay w/ gravel, hydrocarbon-like odor, moist, medium MC | 29
a3 compaction, high plasticity.
63 MC
8 ] 7 ¢
3 Olive green 1o dark gray silty clay w/ some gravel, hydrocarbon-like odor, oily residue, 7 7
10 A moist, medium compaction, hight plasticity. MC 2
123 A
3 Free product present @ 12 ft. 1 (13 for
143 VOC's)
16 i
3 Olive green to black silty clay, hydrocarbondike odor, moist, tightly compacted, high /
184 plasticity, free product present. / MC
204 7 MC
225 MC
243 ﬁ
=
26 3 1% i
26 Vi
30 / MC
325 . . . ) . . .
= Olive green to black silty clay, hydrocarbon-like edor, moist, medium compaction, high
344 plasticity, free product present. MC
36
384 MC
40 . . . . . .
3 Olive green to black silty clay, hydrocarbon-like odor, moist to wet, medium compaction,
42+ high plasticity, free product present. / MC
443
46 3 Olive green fo dark gray silty clay w/ orange sand, hydrocarbon-like odor, moist to wet, / MC
N medium compaction, high plasticity, some free product present. / /
483 Natural material @ 45.5 ft. 7
30 End of Borehole @ 48 ft.
52

Note: Temp. casing installed.
Drilled By: Tri State Env. Mngmt. Services, Inc.

Dl Method: Geoprobe

Start Date: Feb. 12, 2000

Finish Date: Feb. 16, 2000

Hole Size: 2in.

Elevation: 22.83

Sheet: 1 of 1




&< DAMES & MOORE

A LN SR MOIOR RO COMPANY Borehole #: GP'PH4(GP'4) Boring Location: Phillips Island
Project: Phase | Client: FPLE/Sunoco Date: March 14, 2000
Project No: 25995-046 Site Address: Marcus Hook, PA Field Personnel: Shawn Milier
5]
5 PID Sample
Description =
P = | & | (ppm) | Depth
P s [+
o £ E
QO . 4]
O 7 v
0 Ground Surface
3 : Silty Clay Fill
29 Olive green to dark gray silty clay, hydrocarbon-like odor, moist, medium compaction, high MC
4 f plasticity. 28
3 Silty Clay Waste MC
= Oily residue (staining) @ 4 ft.
8? Olive green to dark gray silly clay, hydrocarbon-like odor, oily residue, very moist, medium /
101 _ compaction, high plasticity. MC
12 I ey " Yellowish orange staining, wood and brick fragments. 16.3
- Olive green to dark gray silty clay, hydrocarbon-like odor, oily residue, brick fragments, ’
14 very moist, medium compaction, high plasticity. MC
3 19.0 (15 for
16 VQOC's)
184 MC
= 9.3
20
22 7 Olive green to dark gray silty clay, brick fragments, hydrocarbon-like odar, very moist, MC
= medium compaction, high ptasticity.
24
3 Olive green to dark gray silty clay w/ some gravel, hydrocarbon-like odor, oily residue,
26— moist, medium compaction, high plasticity. MC 1.2
28
30‘5 No Recovery. MC | 75
325 - .
] Silty Clay Fill
34 Olive green to dark gray silty clay, hydrocarbon-like odor, oily residue, very moist to wet, MC | 46
35 ] medium compaction, high plasticity.
38 MC | 127
40 . . " . . .
3 Olive green to dark gray silty clay, hydrocarbon-like odor, oily residue, very moist, lcosely 24.4
42 compacted, high plasticity. MC
44 3 . Natural material @ 42 ft.
b Olive green to dark gray silty clay, hydrocarbon-like odor, cily residue, moist, medium MC
46 compaction, high plasticity. 83
48 - Orange coarse sand @ 44 ft.
50 _E\ End of Borehole @ 48 ft.
523
Note: Temp. casing installed. Hole Size: 2 in.
Drilied By: Tr State Env. Mngmt. Services, Inc. Start Date: Feb. 14, 2000 Elevation: 21.58

Drill Method: Geoprobe

Finish Date: Feb. 16, 2000 Sheet: 1 of 1




DE!
€1 DAMES & MOORE
A LA S ENOOH GROTP COMPANY BorEhOIe #: GP.PHS(GP.S)

Boring Location: Philtips Island

Project: Phase il Client: FPLE/Sunaco Date: March 14, 2000
Project No: 25995046 Site Address: Marcus Hook, PA Field Personnel: Shawn Miller
8
Description = PID Sampie
5 5 {ppm) Depth
E= o O
§ E|E
[w] @ [75]
o Ground Surface
_ Silty Clay Fill
7 Yeltowish brown silty clay, some gravel, fairly moist, medium compaction. 0.0
2- MC
T 0.0
. Gravel layer.
4 /
i _ Silty Clay Waste
- Gray to dark gray silty clay, some gravel, faidy moist, tightly compacted. 0.0
6 |
8 . . . . . N MC 0.0
_ Olive green to dark gray silty clay, hydrocarbon-ike odor, oily residue, very moist, tightly /
: . compacted.
10—
4 23
12— 6.9 {12 for
. VOC's)
14— MC
16
18 —
20—
. End of Borehole @ 20ft. Ran out of rods.
22+
24—

Note: Temp. casing installed.
Drilied By: Tri State Env. Mngmt. Services, Inc. Start Date: Feb. 9, 2000

Drill Method: Geoprobe Finish Date: Feb 16, 20600

Hole Size: 2 in.

Elevation: 19,71

Sheet: 1 of 1




1 DAMES & MOORE

AT S E GTIRE GROVUY COMPANY Borehole #: GP'PHS(GP'S) Boring Location: Phillips Isiand
Project: Phase Il Client: FPLE/Sunoco Date: March 14, 2000
Project No: 25995-046 Site Address: Marcus Hook, PA ' Field Personnel: Shawn Miller
[
S 1 P | Sampl
Description = ample
- 5 {ppm} Depth
< 28| =a
o E £
@ oy o]
a @ o
0 Ground Surface
: Gravel Fiil
5 Silty Clay Filt MC
N Gray to dark gray silty clay wi some sand and gravel, hydrocarbon-like odor, oily residue,
B fairly moist. / 0.0
4 - -
| Yellowish brown silty clay wf some gravel, hydrocarbon-like odor, oily residue, wet.
6 / 2.3
8.1
i Silty Sand Fill
8- Medium to dark gray silty sand w:_' some gravel, bn'ck_ fragments, hydrocarbon-like ador, / MC
_ oily residue, very moist. ///f
10— Sifty Clay Waste
| Medium to dark gray silty clay, hydrocarbon-like odor, moist.
. / 8.4
12—
. 0.0
14— MC
- {16 for
16— .8 vOC:
] End of Borehole @ 16 ft. o s
18+
20
Note: Temp. casing installed. : Hole Size: 2in.
Drilled By: Tri State Env. Mngmt. Services, Inc. Start Date: Feb. 7, 2000 Elevation: 11.79

Drill Method: Geoprobe . Finish Date: Feb. 7, 2000 Sheet: 1 of 1




& DAMES & MOORE

X1

ADVE SEMDDR GROUFEGIaPANY Borehole #: GP-PH?(GP-T)

Boring Location: Phillips Island

Project: Phase lI Client: FPLE/Sunoco Date: March 14, 2000
Project No: 25995-046 Site Address: Marcus Hook, PA Field Personnel: Shawn Miller
@
Q
Description = | PID | Sample
5 5 | (ppm) | Depth
£ P a
= E E
[} ol s}
o 77} w
0 Ground Surface i
. Gravel Fiil BeIps
2. Silty Clay Filf / MC | 13
N Yellowish brown silty clay w/ sand and gravel, moist.
- 17
| Wood chips and particies @ 3 ft. /
4 . i i 1.6
] Gray to dark gray silty clay w/ sand and gravel, hydrocarbon-like odor, oily residue, very
. moist.
6 - MC 4.2
| Sitty Clay Waste
8 16.4
| Large amount of free product present @ 8 ft.
10+ MC | 160
4 7.9
12
i 85
14— MC
. 230 {15 for
4 VOC's}
16 —
| End of Borehole @ 16 fi.
18
20

Note: Temp. casing installed.
Drilled By: Tri State Env. Mngmt. Services, Inc. Start Date: Feb. 7, 2000

Orill Method: Geoprobe Finish Date: Feb. 7, 2000

Hole Size: 2in.

Elevation: 13.12

Sheet: 1 of 1




DE
©;
)

Alda SEROMN GROUFCOMPANY

DAMES & MOORE Borehole #: B-PH1 (MW-1)

Boring Location: Phillips island

Project: Phase Il Client: FPLE/Sunoco Date: March 14, 2000
Project No: 25995-046 Site Address: Marcus Hook, PA Field Personnel: Neil Laird
@
> | PD | Sampte
ipti -
Description - . (pom) Depth
< O =3
g €| &
] 5] 7))
0 Ground Surface
- Silty Clay Fill
1 Dark brown silty clay w/ sand and gravef, moist to wet, melting snow in area. (©0-2)
2 et
i MC
il Brick layer.
4 Sand and aggregate.
N
| 1.8
6] Black silty clay /w brick fragments and gravel, hydrocarbor-like odor. /
- / MC
8-
. . , (8-10)
- Light brown silty clay, hydrocarbon-like odor. //
10 -  ciay. hy / 29
. Brown silty clay wf brick fragments.
12— /
14 %
7 . . 233
16 - Black silty clay, hydrocarbon-like odor.
i 17,
] MC 9
18 (17-19)
- Silty Sand Fill
20 g - Orange brown silty sand w/ rounded gravel. 1
] Orange brown silty sand w/ gravel, wet, slight hydrocarbon-like odor. % MC 0.9
22 {21-23)
] %
24.] End of boring, refusal @ 23 ft.
26
28
30
i . Hole Size: 6 14 in.
Drilled By: Tri State Env. Mngmt.Services Inc. Start Date: Feb. 10, 2000
Elevation: 19.93
Drill Method: Hollow Stem Auger Finish Date: Feb. 10, 2000

Sheet: 1 of 1




DEG
’f § DAMES & MOORE  Bgrehole #: B-PH2 (B-2)

AU S K RGO DR €Oy

Boring Location: Phillips fsiand

Project: Phase I Client: FPLE/Sunoco Date: March 8, 2000
Project No: 25995-046 Site Address: Marcus Hook, PA Field Personnel: Shawn Miller
8
. - PID Sample
E_
Description _ o | (opm) Deplh
2 S| =
2 el g
[a] 5] 73
0 Ground Surface
%
3 (0-2)
2 MC 0.0
4
7] Silty Clay Fill MC
6 B Yellowish brown to dark gray silty clay w/ 20% gravel, slight hydrocarbon odor, tightly 0.0
gl compacted, high plasticity, very moist.
10 MC 0.0
] (10-12)
125
14 No Recovery MC | 0.0
] 16
L = Silty Clay Fitl 7
18 t Yeliowish brown to dark gray silty clay, some gravel, hydrocarbon odor, oily residue, tightly % MC 125
501 compacted, high plasticity, very wet. /
. Olive-green to yeliowish brown to dark gray silty clay, hydrocarbon odor, oily residue,
22 medium compaction, high plasticity, very wet. MC 250 ((2223'?4)
. - or
24 — VOCs)
26 / MC
I 6.4
28 N . /
7 Olive green to dark gray silty clay, hydrocarbon odor, oily residue, loose to medium
30 : compaction, high plasticity, very wet. MC | 42
325
363 Medium gray silty c!a)l{ T\ltIXEd wi/ ori?gde megium g;ai{:.eqt;ilty gatnd, hydrocarbon odor,
7 ightly compacted, medium plasticity, moist,
387 V//g MC | oo | @73y
40§ Olive green to dark gray silty clay hydrocarbon odar, loosely compacted, high plasticity, % ////’
] very wet,
42 —:\ End of Borehole @ 39 ft.
44+
) . . Hole Size: 2 in.
Drilled By: Tri State Env, Mngmt.Services Inc. Start Date: Feb. 14, 2000 i
Elevation: 27 48
Drill Method: Geoprobe Finish Date: Feb. 15, 2000

Sheet: 1 of 1




Borehole #: B-PH3 (B'3) Boring Location: Phillips Istand

Project: Phase il Client: FPLE/Sunoco Date: March 9, 2000
Project No: 25995046 Site Address: Marcus Hook, PA Field Personnet: Neil Laird
b
= PiD Sample
Description —
P = r | {Ppm}) | Depth
£ el a
£ E| &
o ‘ ) w
o Ground Surface
- niN
— Gravelly Sift .. 0.8 (0_2)
2 7] Orange-brown gravelly silt w/ sand aggregates, brick fragments, moist. Al 13
7 Black staining present @ 2 ft. WHI| MC 1'4
4] i 27
! T 3.9
6- - it 35
. i r L 5.1 (6-8)
8-) I 2.1
. il 3.2
10t :_ MC 1.8 {9-11)
. 15
e Sitty Sand i i
12 ] Silty sand w/ rounded gravel, wet, black staining. fl l, 1.2
. il
i I
14 Natural Soil : l | 3.4
- - H I
- Orange-brown where not sfained. |:l' e (14-16)
16 Ly
. End of Borehole @ 16 ft.
18-
201
22
24
26
28+
30
. . . Hole Size: 6 1/4 in,
Dritled By: Tri State Env. Mngmt.Services Inc. Start Date: Feb. 22, 2000
Elevation: 14.81
Drill Method: Hollow Stem Auger Finish Date: Feb. 22, 2000

Sheet; 1 0f 1




j DAMES & MOORE  Borehole #: B-PH4 (B4)

AV SE RO GROGP COMPANY

Boring Location: Phillips Island

Project: Phase ll Client: FPLE/Sunoco Date: March 9, 2000
Project No: 25995-046 Site Address: Marcus Hook, PA Field Personnel: Neil Laird
1o}
| PID | Sample
- -
Description _ S | (ppm) Depth
£ 8| e
5 E| 5
(! (7] 4]
Ground Surface
0]
. 0.1
- Sifty Clay Fill 0.1 ©-2)
2 N Medium brown silty clay w/ sand and gravel aggregate, moist. MC 0.4
4 ] Wood fragments @ 3 ft. % 0.7
— / 06
6
8- No Recovery fram 5-10 ft.
10
- 5.6
7 Medium brown silty clay w/ sand, moist, slight hydrocarbon-like odor. 1.8
E 1.1
14— 13-15
E Black staining @ 14 ft. 3.4 ( )
B 6.9
16—
4 53
- 4.4
18—
- 9.1
(18-20)
20.] | Silty Clay 15.4
1 Mottied gray/brown silty clay, hydrocarbon-like odor, moist fo wet. Matural? 1.4
o9 . Mottled gray/brown silty clay; moist to wet, somewhat structural. Natural? 0.7
R Sand 04
] Coarse sand layer, wet, rainbow sheen on liquid. 0.1
24 Clayey Silt oq | &P
. Crange brown clayey silt w/ sand, wet w/ some fine rounded gravel and some large )
26 gravel.
] End of Borehole @ 25 it.
28]
30 7"
. . . Hole Size: 6 1/4 in.
Drilled By: Tri State Env. Mngmt Services Inc. Start Date: Feb. 8, 2000

Drilf Method: Hollow Stem Auger Finish Date: Feb, 8, 2000

Elevation: 21.00

Sheet: 1 of 1




(&3 DAMES & MOORE  Bqrenole #: B-PHS (B-5)

: Boring Location: Phillips Island
AR S & MOTIHE TROUP COMPANY

- Project: Phase Il Client: FPLE/Sunoce Date: March 10, 2000
Project No: 25995-046 Site Address: Marcus Hook, PA  ° Field Personnei: Shawn Miller
&
> ! PD | Sample
i e
Description : - (ppm) Depth
£ g =
5 E g
0 ) «
0 Ground Surface
. Siity Clay Fiill
i Yeliowish brown silty clay w/ sand _gravet, moist, medium compacted, high plasticity. {0-2)
o] MC 0.0
4] . . . . o _
- Olive green to dark gray silty clay, moist, hydrocarbon-ike odor, oily residue, medium /
7 compacted, high plasticity, brick, gravel, metal fragments mixed in.
- MC
6- " Silty Clay Waste
| 1.2
8_
10— / MC | 43
12 . . ; ) . . / {11-13)
e Olive green to dark gray silty clay, faiy moist, hydrocarbon-like odor, medium compacted,
B high plasticity, little gravel. 1.4
14— MC
16 . . . . . o
. Glive green to dark gray silty clay, moist, hydrocarbon-like odor, residue, medium to tight
7] compaction, high plasticity.
18— MC
20 , . - . -
- Olive green to dark gray silty clay, hydrocarbon edor, moist, medium copmaction, high
. plasticity.
22 MC
. (22-24)
24
- ' 24-26
- Silty Clay Natural Material Mc ( )
26 ] Olive green to dark gray silty clay, hydrocarbon-like odor, moist, rediufm compacted, high
_ plasticity.
28 Orange silty sand w/ rounded pebbles
] End of Borehole, refusat @ 26.5 fit.
30
. i . . Hole Size: 2 in.
Drifled By: Tri State Env. Mngmt.Services Inc. Start Date: Feb. 15, 2000
Elevation: 24.18

Drilt Method: Geaprobe Finish Date: Feb. 15, 2000
. Sheet: 10f 1




(@7 DAMES & MOORE  Borehole #: B-PH6 (B-6)

ETILAE A 194 & & MOOKI GROUP COBMPANY

Boring Location: Philiips Island

Project: Phase Il Client: FPLE/Sunoco Date: March 10, 2000
Project No: 25995-046 Site Address: Marcus Hook, PA Field Personnel: Neil Laird
L
S| PD | Sampl
Description = e
s | 5 |(eem) | Depth
£ g8
(=%
a | &
0 Ground Surface
N Sifty Clay Fiil
] Olive gray to dark gray sitly clay, some gravel, hydrocarbon-like odor, somewhat moist, (0-2)
2 mediuj compaction, high plasticity. MC
4 o
- oily residue, fairdy wet.
-
6 ) MC
8 . %
10 / MC
12 ' o
N Silty Clay Waste Y
% 4 Light gray to dark gray siity clay, some sand and gravel, hydrocarbon-tike odor, oify MC 1315
residue, moist, medium compaction, high plasticity. (13-15)
16
18 MC
- Oily sludge layer, silty clay, viscous, some gravel.
204 '
22 MC
24- 23-25
5 MC ( )
26 End of Borehole @25 ft.
28—
.
30 u
] . . . Hole Size: 2 in./6 1/4in.
Drilled By: Tri State Env. Mngmt.Services Inc. Start Date: Feb. 15, 2000
: Elevation: 22 .40
Drill Method: Geoprobe (18.5), Hollow Stem Auger (25) Finish Date: Feb. 16, 2000

Sheet: 1 of 1




i)

et
‘

Dy
CrF

ATt ST GG CORPANY

DAMES & MOORE Borehole #: B-PH7 (B-7)

Boring Location: Phillips Isiand

Project: Phase I Client: FPLE/Sunoco Date: March 10, 2000
Project No: 25995-046 Site Address: Marcus Hook, PA Field Personnel: Neil Laird
L]
> | PID | Sampte
D ipti -
escription _ = | (opm) Depth
g 2 s
. ElE
] @ [3]
o Ground Surface
3 Siity Clay Fill ©-2)
2 = Aggregate, brown silty clay w/ sand, brick fragments. MC 05
43
62
82 / MC | 0.0
103 /
124 )
3 Black staining present, hydrocarbon-like odor @ 12 it. MC 1.5
143 (13-15)
162 V
183 - 7% MC | 1.4
3 Siity Clay Waste 7
: 20 :\ ty Clay / /
e Gray brown silty clay, some black staining @ 18 ft. g
225 Gray brown silty clay w/ black staining. MC 0.4
243 /
265 Moist to wet. /
28% i MC 0.0
303 /
32 3 MC 2.1
343 i
36 /
383 / MC | 1.9
40 .
3 Gray brown sifty clay w/ black staining.
423 d vy ° MC | 147 | “4143)
44 -
46 . —_— Rounded gravel present, small amount of sand.
E Clayey Sitt
48 I~ __ Gray brown dlayey silt wf sand and gravel, structure present, natural materal. — / MC 2.1
503 Some orange to gray moftied sand @ 48 ft. A (48-50)
52 _Et End of Borehole @ 50 fi.
547
. B i Hole Size: 6 1/4 in.
Drifled By: Tri State Env. Mngmt.Services Inc. Start Date: Feb, 16, 2000
Elevation: 25.17
Drill Method: Hollow Stem Auger Finish Date: Feb. 16, 2000

Sheet: 1 0f 1




§ DAMES & MOORE Borehole #: B-PH8 (B-8)

NI A a0 & & (00K GROUY COMPANY

Boring Location: Philips island

Project: Phase Il Client: FPLE/Sunoco Date: March 10, 2000
Project No: 25995046 Site Address: Marcus Hook, PA Field Personnel: Neil Laird
i)
S| PD | sample
Description =
5 5 {ppm) Depth
£ o o
E £l E
(] () V3]
0 Ground Surface
2_5 Silty Clay Fill (0-2)
. 1 Fine gravel, brown silty clay, aggregates, metal and brick fragments. ] / MC 45
. Brown to dark brown silty clay, some fine gravel, slight hydrocarbon-like odor, some /
6 E staining, moist. / 11.2
8 MC (7-9)
103 Wet @ 9 ft.
e . /
7 Tan clay wf some silt, hydrocarbon-like odor, w/ some black staining. / MC
14 3 5.4
16
17.1
183 - Silty Sand Fill MC
) 20_: Red brown silty sand w/ clay, hydrocarbon-like odor, w/ some staining, moist.
= Siity Clay Waste
22 Tan brown silty ¢lay, w/ some black staining, wet. MC
24'_ Tan brown silty clay, hydrocarbon-like odor, wi some black staining, LNAPL present, moist 625 24.96
26 ' to wet. g (24-26)
283 Concrete fragments, some fine gravel present. // MC 149.7
303 /
32 . . " : MC
B Dark brown silty clay w/ some gravel, wax fragment, slight hydrocarbon-like odor, moist to
34 wet. 235
36 duct tape in cutting shoe @ 35 ft.. 216
28 = MC
3J Wax fragments @ 38 ft..
40 :
3 Dark brown silty clay w/ some gravel, fabric, burdap, hose, stight hydrocarbon-like odor,
42 moist to wel. MC
44 3 Silty Clay Natural Material 7 324
463 Brown silty clay, some black staining, moist to wet, natural material.
483 / MC
50 - 446 (48-50)
5 End of Borehole 50 fi.
527
54
. . . Hole Size: 6 1/4 in.
Drilled By: Tri State Env. Mngmt.Services Inc. Start Date: Febr. 7, 2000
Elevation: 27.84
Drill Method: Hollow Stem Auger Finish Date: Feb. 7, 2000

Sheet: 10f 1
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(&~ DAMES & MOORE

L e .
SRS A1 SR WO GROLP COMPANY

Project: Phasell

Project No: 25995.046

Borehole #: B-PH9 (B-9)

Client: FPLE/Sunoco

Site Address: Marcus Hook, PA

Boring Location: Phillips Island

Date: March 10, 2000

Field Personnel: Neil Laird

18]
a
L > PID Sample
|_
Description 3 S (ppm) Depth
= _8 =3
T E £
@ 2 (0]
o @ o
o Ground Surface
] 0-2)
0] Silty Clay Fill
= Brown silty clay wf brick fragments and aggregates, hydrocarbon-like odor, moist. / MC
4] Some black staining @ 3.5 ft.
] 7
6
8
E / (8-10)
10— . . MC
E Non-aqueous liquid present, sample is non-aqueous saturated, black silty clay w/ gravel,
i essentially an oily sludge, difficult to sample for VOA, volume in sample botties may not /i
12 - be correct due to sludge sticking to syringe and difficulty in weighing samples. ,/
14 (13-15)
1 —
6 E Sampler refusal @ 16 ft., oily sludge in sample. Z,//
] MC
18- .
] v
20 _ .
- Brown silty clay. % ;
] 7
22 ] //
24 - Sitty Sand Fill ! :H' | (23-25)
] Orange brown silty sand wf gravel . k'L
26 _-i ' End of Borehole @ 25 R.
28]
30—

Drilled By: Tri State Env. Mngmt Services Inc.

Drill Method: Hollow Stem Auger

Start Date: Feb. 12, 2000

Finish Date: Feb. 12, 2000

Hole Size: 6 1/4 in,

Elevation: 15.73

Sheet: 1 of 1




D

K& DAMES 8 MOORE

AV SR AT GROTI COMPANY

Project: Phase Il

Project No: 25995-046

Borehole #: B-PH10 (B-10)

Client: FPLE/Sunoco

Site Address: Marcus Hook, PA

Boring Location: Phillips Island

Date: March 10, 2000

Field Personnel: Neil Laird

Drili Method: Hollow Stem Auger

Finish Date: Feb. 8, 2000

o
o
L > PiD Sample
fusl
Description - e | (ppm) Depth
L 0 -
o E E
Q@ = ful
(] _ 1) 1]
0 Ground Surface
E Clayey Silt Fill 7
N brown clayey silt w/ gravel, sand, and aggregate, brick fragments. / (0-2)
5] -
. 8.0
4
7] Silty Clay Fill 6.4
6—_“** Medium brown silty clay w/ some gravel, hydrocarbon-ike odor.
3 " Medium brown silty clay, hydrocarbon-like odor, moist 1.2
8- : 7-9)
] 1.6
10 wet@
] 9.75t, 0.7
12—_ Medium brown silty clay, hydrocarbon-like odor, some black staining, moist to wet.
" : Clay very tightly compacted, somewhat drier than surrounding clays.
3 9.5
16 Silty Clay Wast
= 1] 2 dasie
- Y 64.7
18—
. 378
20
— Non agueous liquid present, medium brown siity clay w some black staining, sample
29 coated w/ non aqueous liquid which is dark brown 1o black colored. 207
7 Gravel layer, non aqueous liquid saturated, 22-23 ft. (22-24)
24 25.7
R Silty clay w/ bfack staining, non agueous liquid present, may be gravitating down from
26— ahove. 336
) 85 End of non aqueous liquid @ 27 f. 74
: (28-30)
30 ' Lo
- End of Borehole @ 30 ft., stopped due to 3 fi. of non agueous liquid in auger, 50 as not to
a allow it to go any deeper.
32+
. . ] Hole Size: 6 1/4 in.
Drilled By: Tri State Env. Mngmt.Services Inc. Start Date: Feb. 8, 2000
' Elevation: 25.76

Sheet: 1 of

1




2 DAMES & MOORE

A LDART S & AT GROUE COMPANY

Project: Phase Nl

Project No: 25995-046

Borehole #: B-PH11 (B-1)

Client: FPLE/Sunoco

Site Address: Marcus Hook, PA

Boring Location: Phillips Island

Date: March 11, 2000

Field Personnel: Neil Laird

[si]
a
- ~ PID Sample
Description [
P 5 & (ppm) Depth
£ e aQ
£ = E
4] ) [+
e @ ”
Ground Surface
0
- Sand
] Medium to fine sandblasting material. 1.0
] Silty Clay (0-2)
T Medium/ight brown silty ciay. 33
47 Black/gray silty clay, slight hydrocarbon-like odor, moist.
3 Wood fragments present @ 5 fL.
6~ 8.3
] (6-8}
8 —
_ 247
10+
N 14.6 (10-12)
12—
i 18.8
14—
16— 47
18 50
20 - Structure present, gray brown silty clay w/ some sand.
. " Gray brown silty clay w/ some fine sand. 146
22
. 8.9 (22-24)
24— .
- End of boring @ 24 ft.
26
28-
30

Drilied By: Tri State Env. Mngmt Services Inc.

Drill Method: Hollow Stem Auger

Start Date: March 2, 2000

Finish Date: March 2, 2000

Hole Size: 6 1/4 in.

Elevation: 14.09

Sheet: 1 of 1




Project: Phase {l

Project No: 25995-046

2 DAMES & MOORE

AL SE MO0 GROIP COMPANY

Borehole #: B-PH12 (MW-7)

Client: FPLE/Sunoco

Site Address: Marcus Hook, PA

Boring Location: Phillips Island

Date: March 17, 2000

Field Personnel: Neil Laird

- PID Sample
De tion
scriptio _ (ppm) Depth
£ 8 2
a £ a
3 | &
0 Ground Surface
E\\ Aggregate (0-2)
24 MC
] Silty Clay Filt
43 Medium brown silly clay w/ brick fragments, aggregates.
6 3 Some black staining, hydrocarbon-like odor. MC
. Silty Clay Waste
8
10 , _ " _
] Mediurn brown silty clay w/ gravel, sand, black staining present, hydrocarbon-like odor.
112 '
14 MC 3-
h Non-aqueous figuid present. (13-15)
161 Rock fragments, sampler drove rock.
18 MC
20
E' Medium brown silty clay, moist, black stained.
22— MC
24
26 E Medium brown silty clay, gravel, black stained, 1-2 ft. non-aqueous liquid present. MC
28
. (28-30)
30+ . . 1 MC
] End of Borehole @ 30 ft., above native material and no well constructed due to presence
1 of LNAPL.
32
34-

Start Date: Feb. 11,2000 Drilled By: Tri State Env. Mngmit. Services, Inc.

Finish Date: Feb. 11, 2000 Drill Method: Hollow Stem Auger

Hole Size; 6 1/4 in.

Eievation: 25.25

Sheet: 1 of 1




Project: Phase ||

Project No: 25995-046

22 DAMES & MOORE

AV S EWDIOKE GROnP CORmaNy

Monitoring Well #: MW-137

Client: FPLE/Sunoco

Site Address: Marcus Hook, PA

Boring Location: Phillips Island

Date: March 16, 2000

Field Personnel: Neil Laird

5 5
Description k3] Q Remarks
B 2 I
B E|sE|oE| E
@ o
a s |28 lael &
0
1 1 ‘ 1l . { .
] ; o 'Ll {0-2) | Elevation (Feet)
n Orange brown silty sand w/ rounded gravel, wet NIl
72— i : ' Ground Inner Outer
- If {1 l
TR
- ! 16.1 . .
4 - Orange brown sandy silt w/ clay and gravel. A n 0 19.22 19.36
- L1 L K]
: [ 1h
T 1 1 1]
- Well tructed witl ir.
] Clayey Sift Fill % ell constructed with 2 in
6 Brown clayey silt w/ sand, fine rounded gravel, (5-7) | schedule 40 pvc screen and
. hydrocarbon-like odor, moist to wet. 7 0.4 casing.
8 / 0.9
- 7 0.4 | (8-10) | Well completed with 3 fi. of
1102 / stickup and 3 1/4 ft. of steel
iz ] Obstruction @ 11 fi. / casing-
BEORURE
. Wil
] Orange brown sifty sand w/ gravel coarse sand, wet.  {f i Former Weli#: MW-3
14 i
LR
2 ! 13 I +
6] Coarse sand w/ sitt, wet @ 15 ft. )
— il
] 'l
] b, i
18— . HRHRG
5 Orange brown silty sand w/ rounded gravel, wet. t
] ; o (18-20)
1 M
20 NEUESLE
. End of Borehole @ 20 fi.
22
24
26|
28-
30

Start Date: Feb. 8, 2000

Finish Date: Feb. 10, 2000

Drilled By: Tri State Env. Mngrmt.  Services, Inc.

Drill Method: Hollow Sterm Auger

Hole Size: 6 1/4

Sheet: 1 of 1




= DAMES & MOORE

LIS A am S& ORI GROUP COMMASY

Project: Phase i

Project No: 25995-046

Client: FPLE/Sunoco

Site Address: Marcus Hook, PA

Monitoring Well #: MW-138

Boring Location: Phillips Island

Date: March 16, 2000

Field Personnel: Neil Laird

£
§ &
Description © Qo Remarks
S 2 o
5 £ 58|kl E
(=% w© [a R
B & |28 |ag| &
0 -
- {0-2) Elevation (Feet)
2~: Silty Clay Filt Ground Inner Outer
7 Medium brown silty clay w/ sand and aggregates. 16.94 20.01 20.17
4 0.5
- . Well constructed with 2 in.
4 Some black staining present @ 5 ft. !
6 schedule 40 pve screen and
1 casing.
8- . ]
E Some tar-like material present @ 8 ft. .
- . (8-10) | Well completed with 3 ft. of
10 07 stickup and 3 ft. of steel casing.
12 Former Well # MW-4
- . 42 |(12-14)
- Moist to wet.
14
16
B Sandy Silt Fill
18 Orange brown sandy silt w/ rounded gravel, wet,
20 .
. Orange brown sandy silt /w rounded gravel, wet.
5] Brown sand w/ silt and fine gravel, wet.
24 23-25
i Silty Sand Fiil I i ( )
N Grayfred sand, Orange brown silty sand w/ rounded
26— gravel, wet,
g End of Borehole @ 25 ft.
28 —
30

Start Date: Feb. 14, 2000

Finish Date: Feb. 14, 2000

Drill Method: Hollow Stem Auger

Drilled By: Tri State Env. Mngmt. Services, Inc.

Hole Size: 6 1/4 in.

Sheet: 10of 1




L o]
1

22 DAMES & MOORE

st L.
ESTTE A s SR ROOKL GROLPCOMPANY

Project: Phase II

Project No: 25995-046

Monitoring Well #: MW-139

Client: FPLE/Sunoco

Site Address: Marcus Hook, PA

Boring Location: Phillips Island

Date: March 16, 2000

Field Personnel: Neil Laird

ES
c [+ 3
L o [0
Description _ e % Remarks
£ £ |58 |.E| ¢
RS O
a @ 28 |ee| &
0 ] 7 ]
N / (0-2) Elevation (Feet)
2 Clayey Silt Fill y Ground inner Quter
7 Brown clayey silt. wel, wood fragments, aggregates. 20.27 22.91 23.08
3 %
7 Well constructed with 2 in.
6 ' schedule 40 pvc s
] Silty Clay Fill - ule 40 pvec screen and
] Brown silty clay w/ sand and gravel, wet, slight casing.
8 hydrocarbon-like odor.
Sitty Clay (8-10) | Well completed with 2 3/5 ft of
10 Motlled brown/orange silty clay, moist io wet. stickup and 2 3/4 fi. of steel
: casing.
12 4.2
5 Former Well #: MW-6
14
16
18 Red/orange mottled silty clay wf sand and gravel. (17-19)
K 1.8
20 .
g Orange brown sand and gravel w/ silty clay, wet,
T slight hydrocarbon-like odor.
22— 0.9
g (23-25)
] End of Borehole @ 25 ft. )
26 —
28
30

Start Date: Feb. 10, 2000

Finish Date: Feb. 10, 2000

Drilled By: Tri State Env. Mngmt. Services, Inc.

Drifl Method: Hollow Stem Auger

Haole Size: 6 1/4

Sheet: 1 of 1




AN S R IR GRON lVC‘-ﬂMI"A\}‘ T

Project: Phase II

Project No: 25995-046

Client: FPLE/Sunoco

Site Address: Marcus Hook, PA

Monitoring Well # MW-140

Boring Location: Phillips Island

Date: March 16, 2000

Field Personnel: Neil Laird

]
& o
Description _ ‘g % Remarks
£ 2 |_8| gl 2
g € |T5|os| §
o @ | Eo{ald| o
0
- Clayey Silt Filf 7 02 | Elovat
Medium brown clayey silt w/ sand and gravel, (0-2) evation (Feet)
2 aggregales. Ground inner Outer
. o 7 14.82 17.80 17.90
i Silty Clay Fill Z ’ ’ )
4] Brown to dark brown silty clay wf sand and gravel,
e hard/dry, hydrocarbon-ike cdor. 7 1.2 Well constructed with 2 in.
6— Brown silty clay, moist to wet, hydrocarbon-like odor. / 07 schedule 40 pvc screen and
K ‘ casing.
8- {7-9)
N Well completed with 3 ft. of
10— . stickup and 3 ft. of steel casing.
- Brown silty clay wf some wood fragments, wet, % P 9
3 hydrocarbon-like odor present.
12— Former Well #: MW-2
14
- 1.7
16—
. 3.0 [(16-18)
18 .
e Sitty Sand
Red/orange brown silty sand w/ rounded gravel, wet,
20 hydrocarbon-like odor, native soil. -
Orange brown coarse sand w/ silt, moist to wet, some
22— rounded gravel.
24 . Orange brown sandy silt w/ clay, mottied, moist. {23-25)
- End of Borehole @ 25 ft.
26—
28—
4
30

Start Date: Feb. 9, 2000

Finish Date: Feb. 9, 2000

Orill Method: Holtow Stem Auger

Drilled By: Tri State Env. Mngmt. Services, Inc.

Hole Size: 6 1/4 in.

Sheet; 1 of 1




5% DAMES & MOORE

Mo, i i . s i ;
ST A S R ATIOKT GRORT COrvaY Momtorlng Well #: MW-141 Boring Location: Phillips Island
Project: Phase il Client: FPLE/Sunoco . Date: March 16, 2000
Project No: 25995-046 Site Address: Marcus Hook, PA Field Personnel: Neil Laird
<
S g
Description B o Remarks
5 = o
£ £ 15E].8| ¢
O Qa4a
3 & 1z8lae| &
o
- Sifty Clay Filt Elevation (Feet)
2l Orange brown silty clay wf sand and aggregates. Ground Inner Outer
] Gray brown silty clay w/ sand and gravel. 10.07 12.83 13.26
4 —
- Black staining present, hydrocarbon-like odor @ 4 ft.
] Well constructed with 2 in.
6 ’ schedule 40 pvc screen and
R casing.
8 —
4 Well completed with 2 3/4 ft, of
10 stickup and 3 1/5 ft. of stee!
B casing.
124
- Former Well #: MW-1
14
161
N
18 Some structure present. Native?
] Gray silty clay wf some fine sand and silt.
20—
22
24
] End of Borehole @ 25 ft.
26~
28-
30
Start Date: Feb, 16, 2000 Drilled By: Tr State Env. Mngmt. Services, Inc. Hole Size: 6 1/4 in.

Finish Date: Feb. 16, 2000 l Drill Method: Holflow Stem Auger Sheet: 1 of 1




(8% DAMES & MOORE
s et 7Y

Finish Date: Feb. 15. 2000 Drill Method: Hollow Stem Auger

FTTIIE  ADAW SE NOTKI GROUP COMPANY Monltorlng Well #: MW-142 Boring Location: Phillips tsland
Project: Phase Il Client: FPLE/Sunoco Date: March 17, 2000
Project No: 25995-046 . Site Address: Marcus Hook, PA Field Personnel: Neil Laird
=y
5
Description o Remarks
=) 2
£ g gl g
0Oc
a ) Te| &
04 - = .
3 Silty Clay Fill Eilevation {Feet)
2 J  Olive green to dark gray silty clay, hydrocarbon-fike Ground Inner Outer
44— odor, moist, medium compaction, high plasticity. - 2218 24,78 25.29
6] Oily residue (staining). Well constructed with 2 in.
8 3 ) ) schedule 40 pve screen and
4 Olive green to dark gray silty clay, hydrocarbon-like casing.
104, odor, residue, very moist, medium compaction, high .
2 . plasticity. : /// Well completed with 2 1/2 ft. of
3 \Yellowish orange staining. wood and brick fragments. / stickup and 3 fi. of steel casing.
14 4  Olive green to dark gray silty ctay, hydrocarbon-like Former Well # Mw-11
164  odor, residue, brick fragments, very moist, medium . .
] compaction, high plasticity. Lithology and PID readings from
18 5 nearby GP-PH4.
205
99 E Olive green to dark gray silty clay, brick fragments, ]
- hydrocarbon-like odor, very moist, medium ]
24 compaction, high plasticity. l
26 Olive green to dark gray silty clay w/ some gravel, i
3 hydracarbon-like odor, residue, moist, medium /i
284 compaction, high plasticity. 4
30 B No Recovery. ;
324
344 Silty Clay Fill
364 Qlive green to dark gray silty clay, hydrocarbon-like
1 odor, residue, very moist to wet, medium compaction,
38 high plasticity.
40
4  Olive green to dark gray silty clay, hydrocarbon-like
42 A odor, residue, very moist, loosely compacted, high
= plasticity.
443
3 Natural material @ 42 ft.
46 3\ Olive green to dark gray silty clay, hydrocarbon-fike
483 odor, residue, moist, medium compaction, high
50 _E plasticity.
3 Orange coarse sand.
523 End of Borehole @ 48 fi.
54 3
Start Date: Feb. 15, 2000 Drilled By: Tri State Env. Mngmt. Services, Inc. Hole Size: 6 144 in.

Sheet: 1 of 1




= DAMES & MOORE

Finish Date: Feb. 14, 2000 Drifl Method: Hollow Stem Auger

A 53 M RO COMPa~Y Monitoring Well #: MW-143 Boring Location: Philiips fsland
Project: Phase 1l Client: FPLE/Sunoco Date: March 17, 2000
Project No: 25995-046 Site Address: Marcus Hook, PA Field Personnel: Neil Laird
£
c o
. Is) @
Description G a Remarks
D = &
& g |52 E| £
o 0o
| & & |36 |ae| &
0 7 ]
3 /// Elevation (Feet)
2 Siity Clay Fill 29 Ground fnner Outer
4 Olive green to dark gray sifty clay w/ gravel, 23.32 26.18 26.02
. -li i di i
6 hydrocarbon-like od_or, moist, medium compaction, Well constructed with 2 in.
= high plasticity, g
g schedule 40 pvc screen and
3 Olive green to dark gray silty clay w/ some gravel, casing.
10 hydrocarbon-like odor, residue, meist, medium 2 )
12 E compaction, hight plasticity. Well completed with 2 4/5 ft. of
7 / 1 |(13for | Stickupand 2 3/4 ft. of steel
= Free product present. i
14 . B p VOC's)| casing.
16 4 Former Well #: MW-9
3 7
183 Lithology and PID readings
20 - taken from GP-PH3,
] ; which is located nearby.
22 T Olive green to black silty ¢lay, hydrocarbon-ike odor,
24 3 moist, tightly compacted, high plasticity, free product
= present.
26
28
30
324
_; Clive green fo black silty clay, hydrocarbon-like odor,
363 moist, medium compaction, high plasticity, free
I product present.
38—
403
42 3 Olive green to black silty clay, hydrocarbon-ike odor,
4 moist fo wet, medium compaction, high plasticity, free
44 3 product present.
4
467 Olive green to dark gray silty clay w/ orange sand,
483 hydrocarbon-like odor, moist to wet, medium
. compaction, high plasticity, some free product
50 present.
523 Natural material @ 45.5 ft.
54 1 End of Borehole @ 48 ft.
Start Date: Feb 14, 2000 Drilled By: Tri State Env. Mngmt. Services, inc. Hole Size: 6 1/4 in.

Sheet: 1 of 1




Project: Phase Il

Project No: 25995-046

Monitoring Well #: MW-144

Client: FPLE/Sunoco

Site Address: Marcus Hook, PA

Boring Location: Phillips Island

Date: March 17, 2000

Field Personnel: Neil Laird

£
c ol
L o
Description ° o Remarks
S = o
£ £ 52|88
a K 0a
s & |28 |jze| &
03 — . _
4 Sifty Clay Filt Elevation (Feet)
2 3 Yellowish brown silty clay w/ sand, gravel, Ground Inner Quter
42 hydrocarbon-like odor, moist. i 2235 24.91 25.06
6 Gray to dark gray silty clay w/ sand, gravel, /A Well constructed with 2 in.
3 hydracarbon-like odor, some residue, moist, tightly hedule 40
8 compacted, high plasticity. schedule 40 pve screen and
10 Silty Sand Filf ,%, casing. _
3 Yellowish brown to gray silty sand w/ gravel, / Well completed with 2 1/2 ft, of
12 B hydrocarbon-like odor, moist, loosely compacted, stickup and 2 3/4 fi. of steel
143 medium piasticity, white waxy material present. . 1 casing.
163 Silty Clay Fill | Former Well # MW-8
3 Dark gray to black silty clay wi gravel and cobble, . ]
. 1831 hydrocarbon-like odor, some residue,moist, medium Lithology, and PID readings
N 2031} compaction, medium plasticity, concrete fragments taken from GP-PH2,
= present. which is located nearby.
22_: Olive green to-dark gray silty clay w/ some sand and 1
244\ | gravel, hydrocarbon-like odor, some residue, moist, !
26 E medium compaction, high plasticity. ] .
3 Dark gray to black silty clay wf sand and gravel, l
28 7 || hydrocarbon-like odor, some residue, moist, medium |
303 compaction, high plasticity }
3 Olive green to dark gray silty clay w/ some gravel, /‘
323 | hydrocarbon-like odor, some residue, moist, loosely Z
34 3 compacted, high plasticity. i
363 Dark gray to black silty clay w/ gravel, ;
3 \ hydrocarbon-ftke odor, residue, fairly moist, medilum ‘
36— compacted, high plasticity ‘
405 |
e No lithological description from 32 fi. down. 1
5 ::: 5
443 3t I
©3
482
50 E 5 = 35
AN End of Borehole @ 50 ft.
52 -
54

Start Date: Feb. 15, 2000

Finish Date: Feb. 15, 2000

Drill Method: Hollow Stem Auger

Drilled By: Tri State Env. Mngmt. Services, Inc.

Hole Size: 6 1/4 in.

Sheet; 1 of 1




= DAMES & MOORE

AL S E MK ROV COMPasy
Project: Phase li

Project No: 25995-046

Monitoring Well #: MW-145

Client: FPLE/Sunoco

Site Address: Marcus Hook, PA

Boring Location: Phillips Island

Date: March 16, 2000

Field Personnel: Neil Laird

£
S g
Description B o] Remarks
© c o
£ Q - = o
g £ |25|c8l E
o ® |20 |dl2i o
03 (0-2) | Elevation (Feet)
3 . - vation (Fee
2_:\ Aggregates and brick fragments. ] Ground lhner Outer
- Clayey Siit Filf (1-5 .} 28.60 31.514 31.66
4“5 Red brown clayey silt w/ sand and gravel, brick 11.4 Well constructed with 2 in.
6 fragrnents. yd 2.7 schedule 40 pvec screen and
83 Sitty Clay Fill (5-9 ft. casing.
3 Brown/tan silty clay wf sand and gravel, Well completed with 3 ft. of
10 hydrocarbon-like odor. stickup and 3 ft. of steel casing.
12 Sandy Silt Fill (9-11 ft.) (11-13)| Former Well #: MW-5
14 é Brown sandy silt w/ gravel,
163 Concrete 114
] Clayey Silt Filf (11-23 ft.)
18 = Orange brown claysy silt, moist, hydrocarbon-like (18-20)
203 odor, some black staining. 27.8
29 3 Silty clay, moist, hydrocarbon-like odor, black
3 stained. .
24 J\\ BrownSilty Clay wf gravel, wet, non aqueous liquid 16.6 (23-25)
26 present. 18.7
28 3 Mediurn brown silty clay, moist, hydrocarbon-like
3 edor, black stained,
303 Silty Sand Fill (23-24.5 1)
32 | Brown silty sand wf clay and white granular materal,
34 3 wet, hydrocarbor-like odor.
] Silty Clay Fill (24.5-43.5 ft.)
36 e Brown silty clay w/ black staining.
38  Brown silty clay, moist, slight hydrocarbon-like odor.
403
1 Brown silty clay, moist, slight hydrocarbon-like odor.
42 5
44 Clayey Silt
463 Red/green brown mottled clayey silt.
483 Silty Sand 3.5
50 - Orange brown silty sand w/ gravel, (48-50)
] Clayey Silt
52 3 Gray clayey silt w/ some sand.
54 End of Borehole @ 50 fi.

Start Date: Feb. 11, 2000

Finish Date: Feb. 11, 2000

Drilled By: Tri State Env. Mngmt. Services, Inc.

Drill Method: Hollow Stem Auger

Hole Size: 6 1/4

Sheet: 1 of 1




%> DAMES & MOORE

A1DANE 5 X WU GROUIP CONPANY

Project No: 25895-046

Project: Phase | Client: FPLE/Sunoco

Site Address: Marcus Hook, PA

Monitoring Well #: MW-146

Boring Location: Phillips Island

Date: March 17, 2000

Field Personnef: Neil Laird

£
c o
2 @
Description o o Remarks
0 c <L
£ £ |gE|.g| B
3] [meY
3 & |28 |ze| &
0
- Clayey Sit Fifl 7 )
1 Orangefbrown clayey silt w/ sand, aggregates, brick {©-2) Elevation (Feet)
2— fragments, stiff, some rounded gravel. V/ Ground Inner Quter
- 10.97 13.68 13.84
4 —
. 77
il / Well constructed with 2 in,
6— 7/ (5-7) schedule 40 pvc screen and
N casing.
- Wet @ 7 ft.
8- 0.3
. 7 Well completed with 2 3/4 ft. of
10— i i
-+ Clayey silt w. some sand and rounded gravel, slight {8-11) stickup and 3 ft. of steel casing.
7 hydrocarbonike odor, black staining present, some
12 - structure to soil. Former Well #: MW-10
i 7’/ :
14 _ e
] Dark brown clayey silt. //
b i
167 A
- Orange brown clayey silt. /// :
18] GE
Dark brown clayey silt. % R =
. / =i 13 |(1820)
- [ o
20 - s
. End of Borehole @ 20 ft.
22
24—
26
28|
30

Start Date: Feb. 22, 2000

Finish Date: Feb. 22, 2000

Drill Method: Hollow Stem Auger

Drilied By: Tri State Env, Mngmt. Services, Inc.

Hole Size: 6 1/4 in.

Sheet: 1 of 1




Sk
w7 DAMES & MOORE .
\zgly A Y Borehole #: GT-1 Boring Location: Phillips Istand
EUDTOY a0 SREMO0RE GROUP COBEaNY
Project: Phase Il Client: FPLE/Sunoco . Date: March 21, 2000
Project No: 25995-046 - Site Address: Marcus Hook, PA Field Personnel: Neil Laird
{
s 29
Description - se Sample
— T ag Depth
£ 3 E=A Q=
g £ | & 2%
2 @ » @ a
0 Ground Surface
//
I % 5
7
| % 6
Clayey Siit Fill ///
N Orange brown clayey silt w/ sand, some micas, aggregate. 7// 9
_ 7/4 6
] / 8
Hydrocarbon-iike odor, some black staining present. 7 4
‘ . 7
7
4 %/// 6
4 Some gravel present, wet. // 5
4
%
1 // 3
T % 4
6 Slightly more clayey. // 4
“
_ 7/ 4
R 7/ 4
y %
. v
g Shelby tube driven 7-10 fi. / ST 7-9)
A
i 7
_ 77
Refusal @ 9 ft. 16 inches recovery.
i GT-1 located adjacent to MW-141 (MW-1).
10—
Drilied By: M & R Soil Invest., Inc. Start Date: March 13, 2000 Hole Size: 4 1/4 in.
Drill Method: Hoflow Stem Auger o Finish Date; March 13, 2000 Sheet: 1 of 1




‘ *ﬁ%r DAMES & MOORE Borehole #: GT-2

EFTOTE ATrn S & ainm GROLP COMPANY Boring Location: Phillips tsfand

Prt_)iect: Phase Il Client: FPLE/Sunoco . Date: March 21, 2000
Project No: 25095-046 - Site Address: Marcus Hook, PA Field Personnel: Neil Laird
g 0
]
Description e co Sample
= 5 =] Depth
= .8 - oL
5 & | & 85
a @ 0 o &
0 Ground Surface
Silty Sand Fifl T
B Orange brown silty sand w/ clay and gravel, concrete fragments. : '] 2
. 1 i i
_
oRtA 3
HEN KD
i 1 | i . 1 . U 3
1 . 1 . 3 ! [
2 URTINGET 5
Brick fragments "L}
[NRURTIAL
A 1AL | ", 12
] ERRRA) 8
'Lt 1 1,
i il : 4 : 5
! 1 {t ! 3
= LI 3
L}
i 1 l 1 ! 1 ! [}
b ?
- ! . ! . ! 1
Shelby tube driven 5-8 ft. 21 inches of recovery. N |oh] 2
| GT-2 located east of MW-115. Tl
EEUERACE
HAURLUNAL
[ ] : l : 1 : i
s 4] 14
N : I : . : 1 ; ST (5-8)
| I
1 ' t ¥
N i : i, I
Rk
5 i
10~

Drilled By: M & R Soil Invest., Inc, Start Date: March 13, 2000 Hole Size: 4 14 in.

Drilt Method: Hollow Stem Auger Finish Date: March 13, 2000 Sheet: 1 of 1




&4 DAMES & MOORE

CITEEA A3 5K MUBK GROAVCOMPASY

Project: Phase il

Project No: 25995-046

Borehole #: GT-3 Boring Location: Philiips Istand

Client: FPLE/Sunoce Date: March 21, 2000

Site Address: Marcus Hook, PA Field Personnel: Neit Laird

@
o © o
Description - S Sample
- 5 Qg Depth
£ 2 a 0=
a £ £ z©
[ = © h=
[al [72] w mo
0 Ground Surface
1 Fill ERRS
2 ] % 2
Clayey Silt Fill 15
: Dark gray/brown clayey silt w/ sand and aggregate, some wcod fragments. ,Nﬂ// ig
4 Aggregate amount increasing. ’7/ 2
. 7 20
! , / 50
B Aggregate w/ sandy silt, some clay. % 48
B Orange brown clayey silt w/ some gravel and sand. / 30
. 77 19
8 s 2
R Silty Clay Waste / 5
o Dark brown silty clay, moist to wet, very litlle recovery. / Hammer
- i 6
. 2
i No recovery, 3
E 4
12 2
y Shelby tube driven 12-15 ft. 27 inches recovery. /
i GT-3 located 20 fi, east of MW-143 (MW-8). / ST (12-15)
14| /
i 7
16
18
20— )

Drilled By: M & R Soil Invest,, Inc, Start Date: March 13, 2000

Drill Method: Hollow Stem Auger

Finish Date: March 13, 2000

Hole Size: 4 1/4in.

Sheet: 1 of 1




4§ DAMES & MOORE Borehole #: GT-4

AL S Z UOKE GROLP COMPANY

Boring Location: Phillips Istand

Drill Method: Hollow Stem Auger Finish Date: March 13, 2000

Project: Phase i Client: FPLE/Sunoco Date: March 21, 2000
Project No: 25995-046 Site Address: Marcus Hook, PA  ~ Field Personnel: Neil Laird
g @
= =2 S
. = c e ample
Description _ s 3 "C;:’ Depth
Fe 2 =3 o=
=1 £ £ z©
© > o L5
o @ 5] ma
0 Ground Surface .
1 oSl
. Fill RN
2 ,,:o o .0
LI WY 8
. / 10
o 7 3
_ 7 10
] %
6 7
: /// 8
Lz
] // 12
8 / 10
i Brown clayey silt w/ aggregate % 20
_ O
10— V/
: /// 3
Lz
i %% 3
y!
B 7/ 6
. /,////:
i Silty Clay Waste ///
_ Gray brown silty clay. 7 ////
16 Shelby tube driven 15-18 ft. /
i GT-4 located adjacentg to MW-145 (MW-5). - / ST {15-18)
_
20
Drilled By: M & R Soil Invest., Inc. Start Date: March 13, 2000 Hole Size: 4 1/4in,

Sheet; 1 of 1




=
DAMES & MOORE Borehole #: GT-5

A13ANE S R MUK GROLUP COMPANY

Project: Phase Client: FPLE/Sunoco

Project No: 25995-046

Site Address: Marcus Hook, PA

Boring Location: Phiflips Island

Date: March 21, 2000

Field Personnel: Neil Laird

g 2q
Description - gp Sample
5 = 8 2 Depth
£ 2 =
g £l 5| &
[a ) 73] o a
o Ground Surface
. N
27 Filt Sa%s
— : % 000:
43 & - 2-3
- 7 66
Su
] %
8 .
] ’s
7 7 2.4
10+
- 57
] L %
- . Clayey Silt Fill ?//
12 Dark brown clayey silt wf gravel and some brick fragments, sand, and wood
7 fragments, some black staining, - /A‘ 5.7
143 // 97
16| . 7
18 7 4
207 /%
. 7 2-2
] 32
22 /
N . Silty Clay Waste /
24+ Black stained silty clay, moist / 1.2
] 2-3
26 /
_
28 Shelby tube driven 27-30 ft. 20 inches of recovery. /
] GT-5 located adjacent to B-PHT. ST {27-30)
30 : .
32
34

Drilled By: M & R Sqil Invest., Inc.

Drill Method: Hollow Stem Auger

Start Date: March 13, 2000

Finish Date: March 13, 2000

Hole Size: 4 1/4 in.

Sheet: 1 of 1




! DAMES & MOORE

A 1NN S & KOO GROVP COmEaNY

Project: Act2 .

Project No: 25995-047

Piezometer #: 1-3

Client: FPLE/Sunoco

Site Address: Marcus Hook, PA

Boring Location: Phillips {sland

Date: Apnil 4, 2000

Field Personnel: Shawn Miller

wre—

PZ1 PZ-2 PZ-3 -
Well Welt Remarks
Depth Construction Depth Construction Depth
0
All three piezometers were
2 constructed with 2-inch
3 schedule 40 PVC screen and
riser with approximately two
feet of stickup.
4-inch schedule 40 PVC was
placed over the 2-inch
stickup to act as a protective
casing.
12 PZ-1 is located 6.00 feet from
MW-115.
14
PZ-2 is located 4.75 feet from
MW-116.
18 PZ-3 is located 5.58 feet from
MW-117.
20
22
30 30
32 32 32
34 34 34

Start Date: March 24, 2000

Finish Date; March 24, 2000

Drilled By: Tri State Env. MngmL. Services, Inc.

Drill Method: Hollow Stem Auger

Hole Size: 6 1/4 in.

Sheet: 1 of 1




SECOR

International Incorporated
Logged By: | Dates Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
06/25/02 Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
SM 06/26/02 Inc. Marcus Hook Refinery, PA Split Spoon MW.216
See "Legend to Logs" for Bori Surface Groundwater Depth (ft.): Total Drive Dro
sampling method, Diam.%ﬁ.): Elev.(ft.%: Dep Depth (f.): wi.(lbs.): Dist_(iEL):
classifications and laboratory
testing methods 4 30.0
)
Weli & e L E 20
. g e Description 3 .§
Construction o g‘ 2 3
‘ A |3
a8
P
SAND., fine to coarse AND SILT; little fine gravel, pieces of brick, brown, dry. 1 1.3 | 0.0
— 1 SILT AND SAND, fine to coarse; little fine gravel, pieces of brick, brown, dry. 0.0
N \SILT AND SAND, fine to coarse; little fine gravel, pieces of brick, brown, dry. A 1.2 | 0.0
- \BRICK /] 0.0
SILT; some fine to coarse sand, some fine gravel, brown, dry. 0.0
N SILT; little fine to coarse sand, brown, dry. 04 { 00
5..-..—...
N SILT; little fine to coarse sand, brown, dry. 1.2
-1 °F “ | \SAND, coarse AND GRAVEL, fine; trace fine to coarse sand, black, moist, oil. A 1.3
? SILT AND SAND, fine to coarse; trace fine gravel, black, moist, oil. P
7] /% CLAY: some fine to coarse sand, little silt, brown/gray, dry.
w—| 2
7/ CLAY; some silt, little fine to medium sand, gray, moist, oil. 1.0
17
%’g; CLAY AND SILT; little fine to coarse sand, trace fine gravel, gray, moist, oil. 1.1
1%
i 94
CLAY ; some silt, little fine to medium sand, gray, moist. /1 13
NCL
15— SILT; some clay, little fine to medium sand, black, dry.
N //}' CLAY; some silt, liitle fine to medium sand, brown/gray, moist. 1.8
N I SILT; some clay, trace fine to medium sand, black, dry.
N SILT; some clay, little fine to medium sand, trace coarse sand, black, moist. 1.1
20— / CLAY; some silt, little fine to medium sand, trace coarse sand, black, moist, 13
10
7/ CLAY; some silt, little fine to medium sand, trace coarse sand, black, moist. 1.0
— 7
l I SILT; some clay, little fine to medium sand, black, moist.
7] SILT AND CLAY; trace fine to coarse sand, black, moist. 0.9
%

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or

samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.  62S1.01009.02 Date June 2002 Log of Well
PHILIPS ISLAND.GPY Figure
1L.OG OF BOREHOLE

{sheet 1 of 2)



SECOR

International Incorporated

Logged By: | Dates Drilled: | Drilling Contractor Project Name: Method/Equipment; Well Number:
06/25/02 Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger '
SM | 06/26/02 Inc. Marcus Hook Refinery, PA Split Spoon MW-216
Sec "Legend to Logs” for Bori Surface Groundwater Depth (ft.): Total Drive Dr
sampling method, Diam.nag.): Elev.(ft): Depth (1) Depth (ft.): wt(lbs.): Dist_?lg_)
classifications and laboratory
testing methods 4 30.0
Well & & L. g oh
, . | |8 Description & 5
Construction & | E 3 g
a g [ &
723
8
&
| 1 { 1
SILT AND CLAY; trace fine to coarse sand, black, moist. 1.0
_ 2
% CLAY; trace fine sand, black, moist. 1.4
o | 1
35—
40—
45—

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.  625U.01009.02 Date June 2002 Log of Well
PHILIPS ISLAND.GPJ Figure
LOG OF BOREHQLE

(sheet 2 of 2)



SECOR

International Incorporated

Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
SM 06/27/02 Inc. Marcus Hook Refinery, PA Cuttings MWwW-217
See "Legend to Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam (in): Flev.(ft.): Depth (fi.): wt.(Ibs.); Dist.(in.):
classifications and laboratory
testing methods 4 30.0
~ |3
Well 5‘ %‘ Descripti
2 ription
Construction % g P
Q un
2.2l SAND, fine to coarse; some silt, little fine gravel, pieces of brick, brown, dry.
Bentonite N SILT; some clay, little fine gravel, little fine to coarse sand, dark brown, dry.

CLAY; little silt, little fine to coarse sand, black, moist.

GRAVEL, fine AND SAND, coarse; trace silt, trace fine to medinm sand, black, moist.

CLAY; little silt, litile fine to medium sand, gray/brown, moist.

CLAY; trace fine to coarse sand, trace silt, gray, moist, oil.

I
I IIIIMIMMEZAIM

SILT; little fine to coarse sand, Little clay, gray, moist.

CLAY; little fine to coarse sand, little silt, black, moist, oil from 17 feet to approximately 22
feet.

JIMmMMNY

i
N

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other focations or times.

Project No.  62SU1.01009.02 Date  June 2002 Log of Well
PHILIPS ISLAND.GPJ Figure
LOG OF BOREHOLE

(sheet 1 of 2)



SECOR

International Incorporated

Logged By: | DateDrilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
’ Parratt-Wolff, Sunoco, Ine. Hollow Stem Auger
SM 06/27/02 Inc. Marcus Hook Refinery, PA Cuttings MW-217
See "Legend o Logs" for Boring Surface Groundwater Depth (ft): Total Drive Drop
sampling method, Diam.(in.): Flev.(ft): Depth (ft); wt.(bs.): Dist.(n.):
classifications and laboratory
testing methods 4 30.0
- ]
Well & & -
. g |2 Description
Construction B §
Q W

.l

The substrata descriptions above are gencralized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times. )

Project No.  625U.01009.02 Datc  June 2002 Log of Well
PHILIPS JSLAND.GPJ Figure
LOG OF BOREHOLE

(sheet 2 of 2)



SECOR

International Incorporated
Logged By: | Date Drilled: | Drilling Coniractor Project Name: Method/Equipment: Well Number:
Parrati-Wolff, Sumnoco, Inc. Hollow Stem Auger
SM 06/26/02 Inc. Marcus Hook Refinery, PA Cuttings MW-218
See "Legend to Logs" for Bori Surface Groundwater Depth (ft.): Total Drive Dry)
sampling method, Diamn?lg.): Elev.(fL): Dep Depth (fi.): wt.(bs.): Dist.(fr);.);
classifications and laboratory
 testing methods 4 30.0

Well

. Description
Construction

Depth, (ft.)
Sample Type

SAND, fine to coarse AND SILT; little fine gravel, pieces of brick, brown, dry.
h %; CLAY AND SILT; little fine to coarse sand, brown, dry.
1
| @A
SILT; little clay, little fine to coarse sand, black, dry.
5] SILT; little clay, little fine to coarse sand, trace fine gravel, black, dry.
B / CLAY; some silt, little fine to coarse sand, gray, moist, oil at approximately 12 feet.
o] %
% SILT AND CLAY; little fine to coarse sand, black, moist.
11l
7
15 /
7
= 7
%
%
1 A
2
Bl
Z
%
2] ?ILT; some clay, little fine to coarse sand, biack, moist, plastic present at approximately 21
— eet.

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.  62SU.01009.02 Date Jume 2002 Log of Well
PHILIPS ISLAND. GPJY Figure
LOG OF BOREHOLE

(sheet 1 of 2)



SECOR

International Incorporated

Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number;
Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
SM 06/26/02 Inc. Marcus Hook Refinery, PA Cuttings MW-218
See "Legend to Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam.(in.): Elev.(fL.): Depth (fL.): wi.(lbs.): Dist.{i):
classifications and laboratory
testing methods 4 30.0

Well

. Description
Construction

Depth, (ft.)
Sample Type

CLAY; little silt, trace fine sand, black, moist.

DI\

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.  62S10.01009.02 Date  June 2002 _ Log of Well
PHILIPS ISEAND.GPJ Figure
LOG OF BOREHOLE

(sheet 2 of 2)



SECOR

International Incorporated

Logged By: | Date Drilted: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Parratt-Wolff, Sumoco, Inc. Hollow Stem Auger
SM 06/26/02 Inc. Marcus Hook Refinery, PA Split Spoon MW-219
See "Legend 1o Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam. (in.): Elev.(ft): Depth (ft.): wi.(bs.): Dist.Gin.):
classifications and laboratory ’
testing methods 4 30.0
g
-~ §: =
well & e . £ | ¥
- 2 |& Description g =
Construction e | & 9 8
) g R~ re
@ a
a
SILT; some fine to coarse sand, trace fine gravel, brown, dry. 1.0 | 71
. Bentonite N SILT; some fine to coarse sand, trace fine gravel, piece of brick, brown, dry. 08 | 53
ﬁfaém d 7 SILT; some fine to coarse sand, little clay, gray, moist. 256
2y 7 SILT; little fine to coarse sand, little clay, picces of brick, black, dry. 06 | 229
Schedule 40 | | .
PVC, 20 Slot _. ‘ .
~SILT; little fine to coarse sand, little clay, black. dry. A 14 | 55
- SILT; some clay, littie fine to coarse sand, gray, dry. 13.8
-| KL SAND, fine to coarse AND SILT; gray, dry. A 22.1
NORECOVERY - stone in shoe of spoon. 0.0
10— 7 CLAY; some silt, little finé to medium sand, piece of wood, gray/brown, moist. 03 | 258
17
,%f% CLAY AND SILT; little fine to coarse sand, brown, moist, oil. 13 | 144
— A
SILT; some fine to medium sand, little clay, gray/black, moist. 20.0
h SILT; little fine to coarse sand, litfle clay, gray, moist. 02 | 53
15—
7] SILT; some clay, little fine to medium sand, piece of wood, gray/brown, moist. 1.1 | 13.0
B SILT; some clay, little fine to medium sand, gray/brown, mojst, 1.1 | 0.0
- SILT; some fine to medium sand, black, dry. 7.4
20— CLAY; littie silt, little fine to coarse sand, pieces of brick and wood, brown, 14 | 3.1
— moist. [ 6.1
SILT; little clay, little fine to medium sand, black, moist.
= 7 \CLAY:; trace silt, trace fine sand, black, moist. 1 06 25.0
- / CLAY; little finc sand, frace silt, black, moist. 0 1165
e CLAYS; little fine sand, trace silt, black, moist. 13 | 176
A ) /f L k
The substrata descriptions above are gencralized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.  625U.01009.02 Date  June 2002 Log of Well
PHILIPS ISLAND.GPJ Figure
1.0G OF BOREHOLE

(sheet 1 of 2)




SECOR

International Incorporated

Logged By: | Date Drilled: | Drilling Confractor Project Name: Method/Equipment: Well Number:
Parratt-Wolff, Suneco, Inc. Hollow Stem Auger
SM 06/26/02 Inc. Marcus Hook Refinery, PA Split Spoon MW-219
See "Legend to Logs” for Boring Surface Groundwater Depth (f.): Total Drive Drgj
sampling method, Diam.(in.): Elev.(f.): Dep Depth (fL.): wt(tbs.): Dlst.(ig.):
classifications and laboratory
 testing methods 4 30.0 _
g
- |z g
Well € e o 5| 2
. g |2 Description & g
Construction 2 g' Z 5
A |4 &
a8
(3]
17
// CLAY,; little fine sand, trace silt, black, moist. 2.0 | 34.1
17
% CLAY; little fine sand, trace silt, black, moist. 20 | 230
30— %/
35—
40—
45—

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times,

Project No.  62SU.01009.02 Date  June 2002 Log of Well
PHILIPS ISLAND.GPJ Figure
LOG OF BOREHOLE

(sheet 2 of 2)



SECOR

"International Incorporated

Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
SM 06/27/02 Inc. Marcus Hook Refinery, PA Split Spoon MW-220
See "Legend to Logs" for Borin, Surface Groundwater Depth (f.): Total Drive
sampling method, Diam. (iﬁ.): Elev.(it.): Depth (1) Depth (ft.): wt.(Ibs.): DiEtfﬂ%):
classifications and laboratory
testing methods 4 30.0
£
o j+%
= &
Well € & - g g
) £ |e Description 8 | 3
Construction & | B 9 5}
a E ~ &
g
SILT; little fine to coarse sand, trace clay, trace fine gravel, brown, dry. 1.1 0.0
Bentonite ]
Seal - ~CLAY; some silt, little fine to coarse sand, brown, dry. A 0.0
#1 Sand // CLAY; some silt, Little fine to coarse sand, little silt, brown, dry. 12 | 59
— ksl SAND, fine to coarse; little silt, gray, dry. A 0.0
r.ein] SAND, fine to coarse; little silt, little fine gravel, gray, dry. 06 | 0.0
Schedule 40 | | [
A PVC, 20 Slot ~ D - ey .
. 7 CLAY; little silt, little fine to coarse sand, brown/gray, moist. 07 | 00
17
/] CLAY,; little fine to medium sand, little silt, trace coarse sand, brown/gray, 05 | 60
— % moist.
10— /%
/) CLAY; some silt, litle fine sand, gray, moist. 03 ] 53
- / Piece of fine gravel in shoe of spoon.
| 7
? CLAY; some silt, little fine sand, gray, moist. 05 | 0.0
/f CLAY; little fine sand, some silt, black, moist. 05 | 80
15— / '
% CLAY AND SILT; trace fine to coarse sand, black, moist. 06 | 210
1 7
7
B 2 CLAY AND SILT; trace fine to coarse sand, black, moist. 1.0 | 9.7
1
20— \SAND, fine to medium; orange brown, moist. A 7.6
CLAY AND SILT,; trace fine to coarse sand, black, moist. [ 0.9 1 50
. SILT; little clay, little fine to medium sand, black, moist. 9.6
N SILT; some clay, trace fine to coarse sand, black, moist. 08 | 225
] SILT; ittle fine to coarse sand, black, moist, oil. 0.1 | 251
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times,

Project No.  62SU.01009.02 Date  June 2002 Log of Well
PHILIPS ISLAND.GP) Figure
LOG OF BOREHOLE

(sheet 1 of 2)



SECOR

International Incorporated
Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Weli Number:
Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
SM 06/27/02 Inc. Marcus Hook Refinery, PA Split Spoon MW-220
See "Legend to Logs" for Boring Surface Groundwater Depth (fi.): Total Drive
sampling method, Diam.(in.): Elev.(ft.): Dep Depth (fL): wt.(Ibs.): Di?t.ra}:l.):
classifications and laboratory
 testing methods 4 30.0 _
E
—— o,
& | &
Well € & . g | =
. g (2 Description g g
Construction = E‘ & g
a -4
? 8
[~
Piece of rock in shoe of spoon.
] / CLAY; some silt, trace fine to coarse sand, gray, moist. 05 | 84
://// CLAY; some silt, littte fine to coarse sand, black, moist. 09 | 67
30 %
35—
40—
45—

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times. :

‘ProjectNo.  625U.01009.02 Date  June 2002 Log of Well
PHILIPS ISLAND.GPJ Figure
LOG OF BOREHOLE

(sheet 2 of 2)



SECOR

International Incorporated
Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Parratt-WolfT, Suneco, Inc. Hollow Stem Auger
CY 07/23/02 Inc. Marcus Hook Refinery, PA Cuttings MWw-221
See "Legend to Logs” for Borin Surface Groundwater Depth (ft.): Total Drive
sampling method, Diam(ii): Elev.(fi.): Dep Depth (ft.): wi.(lbs.): Di?tl.’a‘g,):
classifications and faboratory
testing methods 4 30.0
Well 3 P Description
Construction % g' P
A 74}

LITHOLOGY SIMILAR TO ADJACENT WELL, MW-219
Bentonite N
Seal -
#1 Sand
5 —]
Schedule 40
PV, 20 Sloti -
10—
15—
20—

The subsirata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.  625U.01009.02 Date  Jume 2002 Log of Well
PHILIPS ISLAND.GPJ Figure
LOG OF BOREHOLE

(sheet 1 of 2)



SECOR

International Incorporated

Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Parrati-Wolff, Suneco, Inc. Hollow Stem Auger
CY 07/23/02 ine. Marcus Hook Refinery, PA Cuttings MW-221
See "Legend to Logs" for Boring - Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam.(in.): Elev.(f): Depth (ft.): wi (b ): Dist.(in):
classifications and laboratory
 testing methods 4 30.0

Well

. Description
Construction

Depth, (ft.)
Sample Type

‘ Bottom Plug

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.  628U.01009.02 Date June 2002 Log of Well
PHILIPS ISLAND.GPJ Figure
LOG OF BOREHOLE

(sheet 2 of 2)



SECOR

International Incorporated

Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
CcYy 07/23/02 Inc. Marecus Hook Refinery, PA Cuttings MW-222
See "Legend to Logs" for Boring Surface Groundwater Depth (R.): Total Drrive Drop
sampling method, Diam (in.): Elev.(fL.): Depth {ft): wt.(lbs.): Dist (ir):
classifications and laboratory
testing methods 4 30.0
~ | &
Well € |& .
. £ |2 Description
Construction o g‘
Q [7#]

l . Bentonite

- - Seal

<] Fo1#1 Sand
Schedule 40
PVC, 20 Slot

LITHOLOGY SIMILAR TO ADJACENT WELL, MW-220

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific Iocation
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.

625U.01009.02

PHILIPS ISLAND.GPJ
LOG OF BOREHOLE

Date June 2002

Log of Well

Figure

(sheet 1 of 2)



SECOR

International Incorporated
Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Parratt-Wolff, Sunoco, Ine. Hollow Stem Auger
CcY 07/23/02 Inc. Marcus Hook Refinery, PA Cuttings MWw-222

See "Legend to Logs” for Boring Surface Groundwater Depth (R.): Total Drive Dro
sampling method, Diam.(in.): Elev.(fi.): Depth (f.); wi.(bs.): DlsL(ig.):
classifications and laboratory
testing methods 4 30.0

well

. Description
Construction

Depth, (ft.)
Sample Type

B Bottom Plug

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

ProjectNo,  62SU.01009.02 Date  June 2002 Log of Well
PHILIPS ISLAND.GPJ : Figure
LOG OF BOREHOLE

(sheet 2 of 2)



SECOR

International Incorporated

Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
CY 07/24/02 Inc. Marcus Hook Refinery, PA Cuttings MW-223
See "Legend to Logs” for Borin, Surface Groundwater Depth (f.): Total Drive Drop
sampling method, Diam.(ig.): Elev.(fL): Dep Depth (fL): wi.(bs.): Dist {in.):
classifications and laboratory
testing methods 4 26.0

Well

Construction Description

Depth, (ft.)
Sample Type

LITHOLOGY SIMILAR TO ADJACENT WELL, MW-226

Bentonite N

. Seal -
~:1#1 Sand

. '. 5 p—

Scheduie 40 N

PVC, 20 Slot] —

10—

15—

20—

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another conld be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.  62SU.01009.02 Date June 2002 Log of Well
PHILIPS ISLAND.GP] Figure
1.OG OF BOREHCLE

(sheet 1 of 2)



SECOR

International Incorporated

Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number;
Parrati-Wolff, Suneco, Inc. Hollow Stem Auger
CcY 07/24/02 Inc. Marcus Hook Refinery, PA Cuttings MW-223
See "Legend to Logs" for Boring Surface Groundwater Depth (f.): Total Drive
sampling method, Diam. (in): Flev.(ft.): Depth (f); wt.(bs.): Dig_rﬁ’ﬁ.):
classifications and laboratory
testing methods 4 _ 26.0
Well € & -
. g |2 Description
Construction 2 g
a 3|

- Bottom Plug

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times. .

ProjectNo,  62S1.01009.02 Date  June 2002 Log of Well
PHILIPS ISLAND.GPJ Figure
LOG OF BOREHOLE

(sheet 2 of 2)



SECOR

International Incorporated

Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Parratt-Wolff, Suneco, Inc. Hollow Stem Auger
CY 07/23/02 Inc. Marcus Hook Refinery, PA Cuttings MW-224
See "Legend fo Logs" for Boring Surface Groundwater Depth (f1.): Total Drive Drop
sampling method, Diam.(in.): Elev.(ft.): Depth (ft.): wt (lbs.): Dist.(in.):
classifications and Iaboratory
testing methods 4 245
< |&
Well e L _
. g |2 Description
Construction 2 g‘
= @
LITHOLOGY SIMILAR TO ADJACENT WELL, MW-225
Bentonite N
Seal -

1#1 Sand =

Schedule 40 5|
PVC, 20 Slot

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.  62SU.01009.02 Date Jume 2002 Log of Well
PHILIPS ISLAND.GP) Figure
LOG OF BOREHOLE

(sheet 1 of 1)



SECOR

International Incorporated

Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Parratt-Wolff, Sunoco, Inc. Hoellow Stem Auger
CY 07/24/02 Inc. Marcus Hook Refinery, PA Split Spoon MW-225
See "Legend to Logs” for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling methy Diam.(in.): Elev.(ft.): Depth (fi.): wi.(Ibs.): Dist.(in):
classifications and laboratory
testing methods 6 30.0
B
= |B B &
well & & - 2| £
L £ 15 BDescription ] 3
Construction o 2 3
g |& &
? =
[=?
FILL; silt and gravel, some fine to medium sand, brown, dry. 1.0 | 16.1
Bentonite n
g Seal FILL; silt and gravel, some fine to medium sand, brown, dry. 1.7 | 155
- Industrial 7]
. Granite - . _
% FILL; silt and gravel, some fine to medium sand, brown, dry. 1.3 | 114
Scheduledo | ° |
PVC, 20 Slot - i .
FILL; silt and gravel, some fine to medium sand, brown, dry. 1.7 | 169
- FILL; silt and gravel, some fine to medium sand, brown, dry. 1.3 | 145
||| SILT; littie fine sand, gray with some orange-brown spotting, dry. 10.2
10— STONE ] 04 | 74
— SILT; some fine to medium sand, some gravel, trace clay, greenish-gray/brown, 7.4
| [l SAND, fine to medium AND SILT; litfle gravel, brown, dry. 20 {105
— \SILT; some fine sand, trace clay, greenish-gray, dry. /] 88.9
SILT; little fine to medium sand, little clay, grayish-brown, little moisture, slight -
T \odor. PID} reading of 88.9 ppm from 13.8 to 14 feet. 20 | 146
15 ] SILT; some fine to medium sand, some gravel, some clay,
greenish-gray/grayish-brown/brown, moist, odor.
1 [Tz SILT; little clay, dark gray/black, moist, odor. One 0.1 foot black cobble piece 83.6
-#r:éh\\jithin recovery. [ 13 1 537
- III SILT AND CLAY:; black, dry. s
B - SAND, fine AND SILT; some medium sand, trace gravel, dark brown, dry,
tight. 20 | 178
- SILT AND SAND, fine o mediuny; black, dry. 47' 6
SILT; little clay, black, moist, odor. )
20— ITIN\STLT: Tittie gravel, little fine sand, little clay, erayish-brown, moist, odor. /- 0.8 49.8
\EAND, fine to medium AND SILT; some coarse sand, grayish-brown, moist, /- - 48.6
m dor.
B \SILT; some clay, little pravel, little fine sand, black, moist, odor. f 420
SILT; some fine to medjum sand, some gravel, some clay, gray, moist odor. /| 20 | 30.1
_ SILT; some clay, some fine sand, little medium sand, gray with pinkish specks,
little product observed. Clay lens at 23.5 to 23.54 feet, 23.67 to 23.70 feet and
- \23.75 t0 23.79 feet. : A
: SILT; some fine sand, some clay, little medium sand, gray with pinkish specks, 2.0 | 366
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log appty only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No,

625U.01009.02

PHILIPS ISLAND.GPJ
LGG OF BOREHOLE

Date  June 2002

Log of Well

Figure

(sheet 1 of 2)




SECOR

International Incorporated
Logged By: | Date Drifled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Parratt-Wollff, Sunoco, Inc. Hollow Stem Auger
CY . 07/24/02 Inc. Marcus Hook Refinery, PA Split Spoon MW-225
See "Legend to Logs™ for Boring Surface Groundwater Depth (ft.): Total Diive Drop
sampling method, Diam.(in.): Elev.(fL): Depth (ft.): wi(ths.): Dist.(in.):
classifications and laboratory
testing methods 6 30.0
: B
(=9
a |& e | 2
Well RO L . - > &
. g |2 Description g &
Construction & g' g o
a 24
“ =)
[~ 33
] | [ | wet, product.
7] 7/‘” CLAY; plastic between stratigraphic layers, dark gray, product. /1 20 | 366
| / CLAY: gray, product. Plastic af 27.7 feet, 36.3
// CLAY: trace fine sand, gray, product, 1.0
30— é
35—
40—
45—

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.  628U.01009.02 Date  June 2002 Log of Well

PHILIPS ISLAND.GP] Figure
LOG OF BOREHOLE

(sheet 2 0f 2)



SECOR

Interngtional Incorporated _
Logged By: | Dates Drilled: | Drilting Contractor Project Name: Method/Equipment: Well Number:
0724/02 Parratt-Wolff, Sunoce, Inc. Hollow Stem Auger
CY 07/25/02 Inc. Marcus Hook Refinery, PA Split Spoon MW-226
See "Legend to Logs™ for Borin, Surface Groundwater Depth (ft.): Total Drive
sampling method, Diam(ii): Elev.(ft.): bep Depth (fL): wi.(lbs.): Dm);
classifications and laboratory
testing methods 6 30.0
g
~ |8 &
Well g |& - 5| ¥
. £ |8 Description g 2
Construction 2 g‘ g g
a -
174}
a
Py
FILL; silt and gravel, some fine to medium sand, brown, dry. 0.8 | 122
Bentonite _
i Seal FILL; silt, some gravel, some fine to medium sand, brown, dry. 0.7 | 9.5
;] Industrialized —
1] Quartz
N FILL; silt and gravel, some fine to medium sand, brown, moist. 1.5 | 148
A Schedule 40 | ° ]
3 PVC, 20 Slot -
NO RECOVERY 0
1] SILT AND CLAY; some fine to medium sand, some gravel, grayish-brown, 1.0 16
- % moist, odor. '
10— é
é SIL_T AND CLAY; little gravel, little fine to medium sand, grayish-brown, 20 1124
- / moist, odor.
g SILT AND CLAY; some fine to medium sand, Iittle gravel, 20 | 53
— é grayish-brown/greenish-brown/brown/dark brown, moist to wet, odor.
%
;’/; SILT AND CLAY; some fine to medium sand, little gravel, 20 | 64
15— é grayish-brown/greenish-brown/brown/dark brown, moist to wet, odor.
i
7 TN\SAND, fine to medium AND SILT; little pravel, dark brown/black, dry. A 20 | 501
| SILT; some fine sand, little clay, trace sand, trace gravel, gray-brown, moist, [ 8.6
dor. [l 8.6
_ \(SL]LT; some fine sand, little clay, trace sand, trace gravel, blackish-brown, moist, F 08 92
dor, . 8.7
— SILT; some fine sand, some clay, little medium sand, gray with pink specks, 8.4
oist, odor,
20— SILT; little fine sand, little clay, gray-brown/light brown, moist, odor. 12 | 97
N SILT; some ¢lay, little fine to medium sand, little gravel, brown, ; ’ )
SAND, fine to medium AND SILT; little clay, little gravel, brown, wet, heavy
4 L product thickness at 21.5 feet.
b.ie.| SAND, fine to coarse; some silt, brown with whitish specks, wet. 1.2 ; 122
| SILT; some fine to medium sand, little sand, dark brown, wet, product. 704
b= SILT; some fine sand, little clay, trace gravel, dark gray, wet. 1.0 | 39.6
[: 2 :

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from

one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or fimes,

Project No,

62510.01009.02

PHILIPS ISLAND.GPY
LOG OF BOREHOLE

Date

Juze 2002 Log of Well

Figure

(sheet 1 of 2)




SECOR

International Incorporated

Logged By: | Dates Drilied: | Drilling Contractor Project Name: Method/Equipment: ‘Well Nuraber:
07124/02 Parratt-Wollf, Sunoco, Inc. Hollow Stem Auger
CY 07/25/02 Inc. Marcus Hook Refinery, PA Split Spoon MW-226
See "Legend to Logs” for Borin, Surface Groundwater Depth (f.): Total Drive Droy
sampling method, D;am(izgi): Elev.(iL.): Dep Depth (ft.): wi.(lbs.): Dist.(ljl)i.):
classifications and laboratory
testing methods 6 30.0
g
[+ ]
= | & B
Well € e . E |
. g |2 Description g | 5
Construction & |2 o 5
a g A o
@ 8
A
N SILT; some fine to medium sand, little clay, trace gravel, dark gray, wet. 1.7 | 216
7] SILT; some fine to medium sand, little clay, trace gravel, dark gray, wet. 1.3 | 304
% ]Il SILT AND SAND, fine to medium; some gravel, trace clay, gray, Wet. 304
35—
40—
45—
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.  62SU.01009.02

PHILIPS ISLAND.GPJ
LOG OF BOREHOLE

Date June 2002

Log of Well

Figure

(sheet 2 of 2)




SECOR

International Incorporated

Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
CY 07/10/02 Inc. Marcus Hook Refinery, PA Split Spoon MW.245
See "Legend to Logs" for Boring Surface Groundwater Depth (f.): Total Drive Drop
sampling method, Diam.(in.): Elev.(R.): Depth (ft.): wt(lbs.): Dist.{in.):
classifications and laboratory
testing methods 4 30.0
Well € |& Descrio B | =
- i) =
Construction B | E eseription 3 3
a g 24 ez
? 8
Ba
. SILT; some gravelrock fragments, little fine to medium sand, dark brown, 1.1 0.0
Bentonite - moist.
Seal
_ ) N SILT AND SAND, fine; some gravel, light brown, dry. 0.6 | 0.0
-1 Industrial -
h WOOD FRAGMENT A 20 | 00
Schedule 40 5—] SILT; some gravel/rock fragment, some fine sand, dark brown, moist, plastic
PVC, 20 Slot sheeting at 5.6'.
| [\ SILT AND GRAVEL/rock fragment; sorne brick fragments, some fine to 201 00
— medium sand, brown, moist. /]
SILT; some finie to medium sand, litfle gravel, trace clay, dark brown, dry,
- vpetrolenm hydrocarbon odor. 7 20 | 0.0
S~ SILT AND SAND, fine; brown, little rock and brick fragments, moist. Ve 0‘0
n \SAND, fine to medium AND SILT. ] s 0'0
10— SILT; little gravel, little fine to medium sand, trace clay, dark brown, moist, .
\slight petroleum hydrocarbon odor. /] 16 | 0.0
- SILT; some gravel/rock fragments, some fine to medium sand, trace clay,
brown, moist, slight petroleum hydrocarbon odor.
| M2 SILT, brown AND CLAY, gray; fittle fime to medium sand, moist. A 1.8 | 00
— \ROCK FRAGMENTS, /7 0.0
SILT; some clay, little fine to medium sand, dark brown, moist, petroleum
- \hydrocarbon odor, 20 | 00
s \SILT AND SAND, fine to coarse; brown, moist, petrolenm hydrocarbon odor. ) 0.0
13— 721\ SAND, fine to medium AND SILT, black, tar-like, moist, petroleum 0.0
] 7 hydrocarbon odor. 0.0
? \SAND, fine to medium; some silt, brown, moist, presence of free product. Ifl 0.8 0'0
- é SILT AND CLAY; hittle fine sand, brownish gray, wet, petroleum hydrocarbon '
odor,
= é SILT AND CLAY; little fine sand, gray, wet, presence of free product, e
é SILT AND CLAY; gray, wet, presence of free product. 06 1 0.0
il
%
2] SILT; lithe clay, little fine to medium sand, wet, presence of free product 10 | 0.0
N . V/ ~SILT AND CLAY; gray, wet, presence of free product. A 2.0 | 0.0
4 ¢ /1 SAND, fine to medium AND SILT; brown, wet, presence of free product, white, 0.0
é \fibrous, silty material along side of spoon from 22.6-22.9. . /] 0.0
— SILT AND CLAY: little gravel wet, presence of free product,
e )| SILTAND CLAY: litilo fine fo coarse sand, Eiftle gravel, wol,petroloum 20 1 00
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.  62SU1.01009.02 Date 2002 : Log of Well
PHILIPS ISLAND.GPJ Figure
LOG OF BOREHOLE -

(sheet 1 of 2)



SECOR

Intemational Incorporated

Logged By: | Date Drilled: | Dnlling Contractor Project Name: Method/Equipment: ‘Well Number:
Parratt-Wolff, Sunoco, Inc. Hollow Stem Auger
CYy 07/10/02 Inc. Marcus Hook Refinery, PA Split Spoon MW-245
See "Legend to Logs” for Boring Surface Groundwater Depth (ft): Total Drive Drop
sampling method, Diam.(in.): Elev.(ft.): Depth (fL.): wt.(Ibs.): Dist.(in.):
classifications and laboratory
testing methods 4 30.0
e g
Well € & Descrioti 51 p
= |u B
Construction B |E escription 3 ki
A |8 o e
g
7] hydrocarbon odor.
1 ]
ROCK FRAGMENT stuck in tip of spoon, very little recovery. 01 | 0.0
7 (il SILT and SAND, fine to medium; little clay, little gravel, grayish brown, wet, 09 | 00
~ |H{1} petroleum hydrocarbon odor.
30—
35—
40—
45—
; * PID was calibrated several times and properly reading calibration gas but
— sample readings did not validate olfactory observations. e

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.  62S10.01009.02 Date 2002 Log of Well
PHILIPS ISLAND.GPJ Figure
1L.OG OF BOREHOLE

(sheet 2 of 2)



SECOR

International Incorporated

Logged By:

Date Drilled:

Drilling Contractor Project Name: Method/Equipment: Well Number:
Parratt-Wollf, Sunocoe, Inc. Hollow Stem Auger
CcY 08/10/02 Inc. Marcus Hook Refinery, PA Split Spoon MW-246
See "Legend to Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling methed, Diam.(in.): Elev.(ft.): Depth (ft.): wt.(Ibs.): Dist.(in.):
classifications and laboratory
testing methods 4 300
o g
oy &
well < ::& Descrioti §| 2
Construction R escription g | %
SR o g
E
. SILT; some fine to coarse sand, little gravel, brown, dry. 07 100
Bentonite -
Seal
B SILT AND SAND, fine to medium; little gravel, brown, dry. Rock stuck in tip 02 | 00
-] Industrial . of spoon.
: SILT; hittle fine to medium sand, little gravel, brown, dry, brick fragments. 08 | 0.0
iSchedule 40 | ]
4 PVC, 20 Slot| - _ i _
SILT; some fine to medium sand, little clay, gray, greenish gray and brown 20 | 115
— \mottled, dry. /] 30.0
SILT; some fine to medium sand, little gravel, trace clay, dark brown, dry,
— \petroleum hydrocarbon odor, 118
SILT; some fine to medium sand, little gravel, brown, dry, petroleum :
1 hydrocarbon odor. Va 116
10— SILT; some fine to medium sand, trace gravel, trace clay, most, strong
\petroleum hydrocarbon odor. /1 04
- SILT AND SAND, fine; little gravel/rock fragment, moist, petroleum
[|1}| hydrocarbon odor.
I ET{ SAND, fine to medium AND SILT; little gravel, little clay, moist, petroleum 0.5
~ |-}°1{ hydrocarbon odor. :
7] 1| SAND, fine to medium AND SILT; some coarse sand, some gravel, little clay, 14
15— - | wet, presence of free product.
7 3 ,::.' SAND, fine to medium AND SILT; some coarse sand, some gravel, little clay, 1.0
- |-}+| wet, presence of free product.
oY SAND, fine to coarse; some silt; little clay, brown, wet, presence of free 1.7
— % \product. /-
»’é SILT AND CLAY; some fine to medinm sand, some gravel, dark gray, wet,
20— 7\ presence of free product, newspaper pieces. Gravel layer at 19.1-19.2 and clay 10 | 358
/ \1ayer at 19.5-19.6. : :
7 f SILT AND CLAY; some gravel, little fine to medium sand, presence of free
4 4 WA product. -
Z SILT AND CLAY; some fine to medium sand, little gravel, wet, presence of 20 1213
- é free product.
1 g
7 % SILT AND CLAY; some fine to medium sand, some gravel, gray, wet, presence | 1.1 | 269
] man 7 Z
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type 1o another could be different than indicated. Descriptions on this log apply only at the specific location
at the time of drilling and may not be representative of subsurface conditions at other locations or times,

Project No.  62SU.01009.02

PHILIPS ISLAND.GPJ
1.0G OF BOREHOLE

Date 2002

Log of Well

Figure

(sheet 1 of 2)




SECOR

International Incorporated

Logged By: | Date Drilled: | Dirilling Contractor Project Name: Method/Equipment: Well Number:
Parratt-Wollf, Sunoco, Inc. Hollow Stem Auger
CY 08/10/62 Inc. Marcus Hook Refinery, PA Split Spoon MW-246
See "Legend to Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Dro
sampling method, Diam.(in.): Elev.(ft.): epih () Depth (ft.): wi.(lbs.): Dist.(ille.):
classifications and laboratory
| testing methods 4 30.0
. | H
iy &
Well = r% Descrin E i o
= —_ b=
Construction B |F eseription 3 E
o |3 "~ &
g
| |ﬁ of free product. 7
1 TITTNSAND, fine to coarse; some silt, wet, presence of free product. /T 14 | 233
] SILT AND SAND, fine to medium; some gravel, little clay, wet, presence of ’
free product.
1 M SILT; some fine to medium sand, some clay, trace gravel, gray, wet, presence 1.5 | 89.5°
— |1l of free product. :

SILT; some fine to medium sand, some clay, trace gravel, gray, wet, presence
— of free product.

30— TRHROCK FRAGMENT; petroleum hydrocarbon staining on bottom of rock. [/

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific location

at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.  625U.01009.02 Date 2002 Log of Well
PHILIPS ISLAND.GPJ Figure
LOG OF BOREHOLE

{sheet 2 of 2)



SECOR

International Incorporated
Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Philips Island
CcY 10/20/03 B.L. Myers Marcus Hook, Pennsylvania Hollow Stem Auger MW-256
See "Legend to Logs” for Boring Surface Groundwater Depth (f.): Total Drive Drop
sampling method, Diam.(in.): Elev.(ft.): Depth (ft.): wi.(ibs.): Dist(in.x
classifications and laboratory
testing methods 8 30.6
g
- |8 &
Well & & L @
. = j= Description g
Construction [ a
] |5 &
@ =
. B
| Light brown-grayish brownSAND, fine to medium, some silt and gravel.
Bentonite
M Sand L 4.
i n Dark brown SILT, some fine to medium sand, little gravel, oily. A few pieces of
-] plastic sheeting stained by oil coming up in the cuttings.
- §—
4" PVC | NOTE: Likely large voids in well column from gravel or rubble, had to use
" Sehedule 40 | significantly more sand to set well,
0 Dark brown-black SILT, littlc fims to medium sand, little clay, wetiolly. ] 128
15—
20—
25—
30— 41.2
Log developed from drill cuttings.
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific
location at the time of drilling and may not be representative of subsurface conditions at other locations or times.

ProjectNo.  62SU.01009.02 Date (3/19/2004 : Log of Well
PHILIPSISLAND.GPJ Figure
LOG OF BOREHOLE

(sheet 1 of I)



SECOR

International Incorporated

Logged By: | Dates Drilled:| Drilling Contractor Project Name: Method/Equipment: Well Number:
10/20/03 Philips Island
CcY 10/21/03 B.L. Myers Marcus Hook, Pennsylvania Hollow Stem Auger MW-257
See "Legend to Logs" for Boring Surface Groundwater Depth {ft.): Total Drive Drop
sampling method, Diam.(in.): Elev.(ft.): Depth (f.): wt(tbs.): Dist.(in.):
classifications and laboratory
| testing methods 8 30.0
E
z | & g
Well s e . 2
2 Description 3
Construction ’%t = P 3
] |5 &
@ 2
&
Bentonite | Brown SILT, some fine to medium sand, little gravel, trace clay.
w4 [:dSand .
RS an 08
o Brovm SILT, some fine to medium sand, little gravel and clay.
e 4 PVC T 45
2z 2 Schedule 40 ]
M= -
B i
=Y 7] Black SILT, some clay and fine to mediwm sand. ] 108
HED ]
L i
Fak N
=R 15—
BEN .
$EL _
$2% i
=R 207 Black STLT, some clay, litlle fine sand, wet, T T T T TTTTT 183
"f .
]
= =0 25— e it Tl T T —— '
A= / Dark gray CLAY, some silt. 282
e 17
R = /
B - %
= -
G % 30— %
| 46.2
Log developed from drill cuttings.
The substrata descriptions above are generalized representations and based upon visual/manval classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated, Descriptions on this log apply only at the specific
location at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.

6251.01009.02

PHILIPSISLAND.GPJ
LOG OF BOREHOLE

Date  03/19/2004

Figure

Log of Well

(shect 1 of 1)




SECOR -

International Incorporated

Logged By: | Date Drilled: | Dnilling Contractor Project Name: Method/Equipment: Well Number:
' Philips Island
cY 10/20/03 B.L. Myers Marcus Hook, Pennsylvania Hollow Stem Auger MW-258
See "Legend to Logs" for Boring Surface Groundwater Depth (f.): Total Drive Drop
sampling meth Diam.(in.); Elev.(ft.): Depth (ft.): wt(Ibs.): Dist(in.):
classifications and laboratory
testing methods 8 30.4
Well = |= . 2
i = |2 Description 5
Construction & | = ]
& |E o
@ ja)
[
Brown-dark brown SILT and fine to medium sand, some gravel.
Bentonite
2+ Sand s N
284" PVC
v4] Schedule 40 7]
; 7 I E————————————————. 102
— Dark brown-black SILT, little fine to medium sand, trace gravel, oily/wet.
10— e e
- / Gray CLAY, some silt, wet/oily. 178
= 15— Z
% 20—
i
5
2 i
1
0— 35.4
Log developed from drill cuttings.
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific -
location at the time of drilling and may not be representative of subsurface conditions at other locations or times.

Project No.

6280.01009.02

PHILIPSISLAND.GEJ
LOG OF BOREHOLE

Date 03/19/2004

Log of Well

Figure

(sheet 1 of 1)




SECOR

International Incorporated
Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Philips Isiand
Ccy 10/21/03 B.L. Myers Marcus Hook, Pennsylvania Hollow Stem Auger MW-259
See "egend to Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam.{in.): Elev.(ft.): Depth (ft.): wt.(lbs.): Dist.(in.):
classifications and laboratory
testing methods 8 30.3
g
s (& <
Well = e . g
_ g le Description g
Construction & g‘ P k:
o [
“ 8
&
Gray SILT.
Bentonite :
ok ~.0| Gray, fine to medium SAND, some silt.
-.Z_:._‘ Sand -1
"PVC A
Schedule 40 1k
10— ?/ Gray CLAY, some fine to medium sand and sitt. ] 42
15— /
i
]
22 20— e i et T ——
2 Gray CLAY, littie silt, oily.
% " /
1
- 7 %
& 35—t
B %
o
% -
w— (U 410
Log developed from drill cutiings.

The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated, Descriptions on this log apply only at the specific
location at the time of drilling and may not be representative of subsurface conditions at other locations or times.

ProjectNo.  625U.01009.02

PHILIPSISLAND.GPJ
LOG OF BOREHOLE

Date 03/19/2004

Log of Well

Figure

(sheet 1 of 1)




SECOR

Intemational Incorporated
Logged By: t Date Drilled: { . Drilling Contractor Project Name: Method/Equipment: Well Number:
Philips Island
CY 10/21/03 B.L. Myers Marcus Hook, Pennsylvania Hollow Stem Auger MW-260
See "Legend to Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam.{in.) Elev.(ft.): Depth (ft.): wifibs.): Dist.(in.):
classifications and faboratory
testing methods 8 30.8
E
2 |& 3
Well = & L &0
. = |2 Description g
Construction e |2 g
& 1§ &
“ a
|
Brown and black SILT, some fine to medium sand, trace clay.
Bentonite
J Sand -
" PVC 5
Schedule 40 =
2 10 Black SILT, some fine to medium sand, litfle clay. | 02
Dark gray CLAY, little silt, oily.
% -
5 15—
x
20— HU - e e ————— ]
Dark gray CLAY, little silt. 116
25—
30— , 18
Log developed from drill cuttings.
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply only at the specific
location at the time of drilling and may not be representative of subsurface conditions at other locations or times,

Project No.  628U.01009.02 Date  03/19/2004 Log of Well
PHILIPSISLAND.GPJ Figure
LOG OF BOREHOLE

(sheet 1 of 1)



SECOR

International Incorporated
Logged By: | Date Drilled: | Drilling Contractor Project Name: Method/Equipment: Well Number:
Philips Island
CY 10/21/03 B.L. Myers Marcus Hook, Pennsylvania Hollow Stem Auger MW-261
See "Legend to Logs" for Boring Surface Groundwater Depth (ft.): Total Drive Drop
sampling method, Diam.(in. ). Elev(fL) Depth (ft.): wt.(1bs.): Dist(in.):
classifications and laboratory .
testing methods 8 30.0
g
g |& £
Well e L L. on
) g [E Description 3
Construction o 8
A |E &
“ =)
(=]
Il Bentonite [ Brown/tan, fine to mediumSAND and SILT.
] Sand ]
Z Gray SILT, some brown, fine to medium sand, some clay patches.
4" pvC ]
Schedule 40 1
10— Hts—rmmr———————————— ——— —_———
Black SILT, some clay and fine to medium sand. 8.4
15—
2] / Gray CLAY, Titlle silt, trace fine fo medium sand. ] 217
- %
30 45
Log developed from drill cuttings.
The substrata descriptions above are generalized representations and based upon visual/manual classification of cuttings and/or
samples obtained during drilling. Predominant material types shown on the log may contain different materials and the change from
one predominant material type to another could be different than indicated. Descriptions on this log apply onty at the specific
location at the time of drilling and may not be representative of subsurface conditions at other locations or times.

ProjectNo.  62SU.01009.02 Date 03/19/2004 Log of Well
PHILIPSISLAND.GPJ Figure
LOG OF BOREHOLE

(sheet 1 of 1)



Anpendix D
Fate & Transport Model Results First Run



| abeg

—__loooo 0000 000°0 000°0 0000 000°0 0000 000°0 000°0 000°0 05g-
loopo 0000 000°0 000°0 000°0 000°0 000°0 0000 000°0 0000 sz~
| $00°0 1000 800'0 0100 €100 9100 020°0 §20°0 ZED'0 ov0'0 o
o _|ooo'0 0000 000’0 000°0 000°0 000°0 000°0 000°0 000°0 000'0 *r4 3
. __|ooo'0 000'0 000°0 000°0 000°0 000°0 0000 000°0 ooc.c 000°0 05¢
— ot ] 8 £ 9 g AN & mﬂ VLo -
U omm 4 UIBIAA
() aauzsia I Y (4) wibue "~ ‘
N iE NYWOA . 13000 .
IU zo_._.<._:o.._<o COYENEY
e ] _ 18w 000
I e sAepioge0, DU
I T a3 0 0 15 JE "JuU0D pajdelold
| ~ [oss01 0 0 il
S i (shep)
DR S e awly Wz (WA
S —_— | 1 1 | H
— . . ___|vzoLbeooo _ceceeeroz £0-300S 8§ Ll £0 8r00°0 L0-3£9°G
n Weppy)] @ | | o —gsworB) Comyoepl o (yag) {Aeppy}
- R uone| Emo -B10 UOV_ Asuaq Ajisolod Ew_vﬁo puc?)
UONIEPIBISY SPNJOU| O} PAlIPOIN A -pieyay ~oely T yinges| | ouneapiy anneIpAl
M {/861) oouawog 'yv'd ’ i
] wS3DIdS LINYNINYLNOD ONIAYDI3A - (ir4 0oL 656000°0 100°0 (1%)] [ 3% SO0
] V4O LHOdSNVHLAYNQISNGWIQILINW | | ] W] hep e {4) NUZONOD ow)
HO4 TIA0N WOILATYNY NY. _|ssanyoHL | Hiam B iy . - (P NOILYDO INOD
_ 40 NOLLYOddY ._.m_MImn_<wmn_w B 3o4dN0S 30HN0S Yaguv ki Ry Xy h. JINVISIO A34NOS
i STIX'ODINIWOA HIIND o , X
NOILD3LON Y LINIWNOHIANT 40 ! SLL-MI- w:ou:mm_ Jeunweuoy’ .
LNIWLHYDIA Vo ) DIET 19N ‘Aq Uemaem?ooﬂezg :ejeQ
_ _ _ il m I 0o0UNSS/3 74 08loid

NOLLYQuv.LIy pUe AV93Q muu.n_zo AS) ONY NQISHI4SId TYNOISNINIG F3UHL HLIM LHOdSNYYL IALITAQY

$TX ODININOQA HDIND




| abed

N 0000 000°0 000°0 00070 0000 000°0 000°0 000°0 000°0 0000 ose-
- __|eooo 400°0 000'0 0000 0000 000°0 000'0 000°0 0000 000°0 GzZi-
| £00°0 ¥00°0 500'0 900°0 600°0 ZLoo 9100 LZ20°0 820°0 LE0°0 0 B
. 000°0 00070 000°0 000°0 000°0 000°0 000°0 0000 0000 00070 gzr
- 000°0 000°0 000°0 000°0 000°0 0000 000'0 00070 000°0 000°0 052
09 ve Y Zr gg 08 ¥2 8l FA ! mﬁ.-.wiil..l o
] ! — 0ce S AP S
I () soueisig - T 09 () wbue
U | i NIWWOQ . 1300w
I zn_uz.ﬁao.io_m_. 2YauY
; “ 8w $00'g
I S o _ sheplogeol . e
w 0 ] [1}) , 1e "Quon tmaum_o._
[ - 05601 0 0 05
e - (shep) i o
- awn) (y)z A
H i ) 1
m . i __|8Zv08S10'0 EEEEEEF9'Z £0-300'G  8S Ll £0 8700°0 00+3192
— . {Aeppy TN N Wb (oeyoep)  (wm|  (Reppy)
(" U H= uope] -geen Big 20M Aysueg|  Aysolog| uepeigl  puog
i uojleplejay apnpu| o} payIpow A -pie1ay eyl | wnawes| T | 21INeIpA o neIphy
- (£861) copuswog 'v'd T ,
| .S3103dS INYNIWVINOD ONIAYO3A | fog 00l 65600000 L00D 50 g 05 50'0
[ V30 LHOJSNVYEL TYNOISNaNIaILTINN ) oy el wvkepl o poo=<| | {(4)NY3ONOD ow)
- HO4 T3A0N IVOLLATYNY NY. SSANMOIHL|  Hiam| K| D] (4P NOILYI0T INOD
- 40 NOILYOINddY 1IIHSAVIHAS | _3ounog| 3Jounos| vaswvl zy Ay xy|t ADNVLSIA 32YNOS
- STX ODINIWNOT HIIND T ! X
- NOIL2310dd TVINIWNOHIANT 40O B m_‘_..BE-w_._mN:wm._mc!. JBjUog:
INIWLHYLIA Yd plie (I8N _Aq pasedsid[onozivLieo | 13eq
- , I il _ i 020UNSg/31d44] oaloid

D

i

STX'ODINZWOA X21ND

* “NOLLVANVLIY PUB AVOIA ¥ICHO LS NV NOISHA4SIA TYNOISNINIA FH3HL HLIM JHOdSNVYL JALLDOIAQY




3

abed

000'0 000°0 000D 000'0 0000 0000 0000 000°0 0000 000°0 05¢-
000’0 000°0 000'0 000°0 000°¢ 0000 000°0 0000 000°0 000'0 SzZi-
o |zo00 Z00'0 £00°0 $00°0 S00°0 9000 800°0 0L0'0 ZLo0 940'0 0
000°0 000°0 000°0 000°0 000°0 0000 000°0 000'0 000°0 000'0 .
000°0 000°0 000°0 000D 000°0 00070 000°0 000°0 0000 000°0 052
o g 12 ¥z 12 gt LGl 'zt 9 .mmgv L
I S L e _..082 AU UIREAA
] o (W) eouessig o . 0€ (11) Gibus"
S I , | .. Nlvywoa 1340w
S S : _— . NOUVINOWD  Tv3uv
_ : | _ BU 000
Q ! shep.gge0L e
2 0 0 [ je "sucy pajoefold
- _ 105601 0 0 [
I o (shep) .
I _ st W)z (A
IR T T T T T i
1 . ‘ ___|46IPLIPEL’D EEEEEESKP L £0-300'S 81 'l £0 - §ZZ00 00+319°Z
T O | T wem Caeyoep)] T T Gum)] . _(Rep)
| _Qund=)  uone| “quegBiol ooy | Ausuag) Jjusipedgl - puo)
Uoljepie|ayY spnpu| 0f payipo A -piejay KN jing j1og a|nespAq _ a)IneIpAH
{2864} oowaWwoeg v'd - T i
+S3I103dS LINYNIWYLNOD ONIAYO3a | foz 001 £Z10'0 1000 6L0 61 6l Z0°0
¥ 30 LHOJSNYYL TYNOISNaWIaLLINN | T ) -Aep| — (W) NUZONOD (ow)
dOd TIAOW TYOLLATYNY NY. ssanyoiHL|  wiam| T ooy WP NOWYOOT| . ONOD
40 NOILYDITddY 133HSAV3HdS __|__aounos| 3punos|  vaawvij aq Xvil JONVLSIQ] 324N0S
STXODININOG H2IND e — - X
NOILOILOHd TV LINIWNOHIANT 40 LEL-MIN- w:mEoEoB_:u_a_ uBLRLBIUOD)
INIWLHVY43A vd Eaﬁ52>£§8e&oﬁaﬁa !
_ _ : _ I 000UNG/37d4 08loid

|

— .

ZO_._.<nm_<._.mm RUg AYO30 MIAHO 151 ANV zO_mzm_n_m_n_ TVNOISNIWIA S3HHL HLIM JHOJSNYHL JALJIAAY

STXOJINF*™NJ MDIND




| ebed

0000 000°0 000°0 000'0 000°0 0000 0000 000°0 000°0 000'0 00z-
0000 00070 000°0 000°0 000°0 000°0 000’0 000°0 000°0 0000 001-
000°0 000°0 00070 000°0 000°0 000°0 000°0 000°0 000°0 000°0 0 .
000°0 000°0 000°0 000°0 0000 000°0 0000 000'0 000°0 0000 004
000°0 000°0 000°0 0000 000°'0 000°0 0000 _ 000°0 000°0 So.o 002
0t 6 g L 9 S ¥ £ F4 LE.c 1
002 1PIAA —
() soumisig Jgpuey|
imp aq
8w ecanp
o sAep|05601 _ ®
3 0 0 ] m ® ."_Eoo paiosload
0S60L .0 0 )
(sAep)
awiL {4z ()4
| ! L L
- _ _ 8500100°0 _ECEEEBOL’) £0-300C &7 Il £'0 §220°0 Z0-36Z
|| {Aepny) ) WyB)| (-oey) -08p) ®a] (Aepny)
|| (4unH=) uoje| -qieg Big o0M Aysusg| Aysoiod| jsjpein puog
uoRepledy apniau| o} payipoi A -pJEjay oelq Ying [10g olneIpiH ol neJpAy
— (£861) ooawog v’y ] -
H «S3103dS LNVNIWVYLNOD ONIAYD3A A 0oL irL0'0 1000 10070 100 [ ZZ'0
| ¥ 40 LHOdSNYHL TYNOISNIWIQILININ [¢N)] an |-Aep 100°=< () NYIONOD Grow)
| 402 TIA0W TYOLLATYNY NV, SSINMIIHL HLQIM [t} t1] )P NOLLYDOT INGD
- 40 NOLLVOINddV 133HSAYINdS JOYNOS|  30MNO0S|  vaswvl vy Ay XV} AONVLSIA 324N0S
| SIXODININOT M2IND . X
| NOILDILOYHd TY.LNIWNNOHIANIS JC EPE-MI-(i0s840) jousydiAuien-pliueuiue)uon
LNIWLIHYLEa vd _plie jloN :Aq pasedaig 000Z/8Z/E0 8jeqg

STIX'ODINT'™NQ MOIND

ooo::ﬁ....m_i_lu_




 abeg

STX'OJINIWOQA HIIND

i |oooo 000°0 00070 0000 000'0 0000 000°0 000D 000°0 £00°0 o
o 000°0 000°0 0000 0000 000°0 000°0 0000 0000 000°0 000 )
___loooo 000°0 100°0 100°0 LDO0 L1000 Z00'0 Z00°0 £00°0 #00°0
{0000 000'0 0000 000°0 000°0 000°0 000°0 000°0 0000 000°0 L
L 000'0 000'0 000°0 0000 000°0 0000 0000 000°0 000°0 000’0 -
] 60 g0 20 90 G0 e €0 zo no Vi
SR R o _____DBZ W UIpIAA.
o W) suersia Ty (1) Wb
; ° ] _ ©. NMWoa - 73aow
I SR o e zQ...ﬁ:o.Eu gVEH
i 0000 S w e
R A LOD'D ﬁ ,, 18w $0p°0
I zo00 § i shep’ 05601 - ofo e
R . eooo B [} [} _Z_ } 2 payaload
S R ¥000 _ R _loseg) 0 ] L0
. b 5000 L (sAep) _
. - awiy = (i
[— e —— e e e ————— vt m——
N I _ |s6zLE000°0 2823 z 8 3006 8¢ L £0 52200 Z0-30E'L
- ). tRepant e e W9gB) | (-oR4) "20p) - lump (Reppy)
. (d =) 'glen "BiQ oov_ Aysueg Ausosod|  jopeig puoy
:O_um_u._m«wm_ mﬁ:_uc_ o} ﬁwc_—uosh DA D II|> .....I.mm._lnm T - x_|:|m|x_mow o i ur_-..rm.__uh_._ o::ml_n;I
a (£861) oowswog v'd T _
__| «S3103dS INUYNIWVINOD ONIAVOIQ | oz 001 6560000 100°0 L00'0 10'0 Lo 900'0
|| VH0 LNOJSNYHL IWNOISNIWIILINW . 1] LAy vRepl  boo=<| [ (4 NY3ONOD Crow)
- HOd T3A0W TYILLATYNY Nv., o {SsaNMOML(  Higmwg o | W ip Nouvoo ONQD
N 20 NOILYOIddY 133HSOVIYdS o 3D¥NOS| __32¥nos|  vaawvd v >< x< 1L IONVISI] 20HNOS
- SIX'QIINIWOA HIAND B o | X
| NOILD310Hd IYLNIWNOHIANT 40 . L M- ocwncom_ Emc_mcmﬂcoo
ANIWLHY4IA vd - plie loN_:Aq peredaid[onozivLie0 :|leq
. [ w “ "] i i 030UNSS/J 744 posloig
I NOLLYGYVLIN PYE AVDIA HIANO LS) ANV NOISHAJSIA TYNOISNIWIG SIHHL HLIM LNOJSNYHL SAILOFAGY




L abey

_ i _ m : R o .
o T AVO/OW 0 .. Weangojpupesissey’ T T
. i _ H
[000°0 0000|0000 |000'0___ Joooo 000°0 000°0 000°0 000°0 000°0 000°0 )
000°0 000°0__Jooo'0__ looo'c__ Jooo0 0000 000°0 00070 000°0 000°0 000°0 N
000°0 0000 _ J000'0__J000'0___ |oooo 000°0 000°0 000°0 000°0 000°0 000°0 o .
000°0 0000 __[000'0__[000'0__ loooo 000°0 000°0 000°0 000°0 0000 000°0
000°0 0000 [000°0__loooo___ [000°'0 000°0 000°0 0000 000°0 000°0 000'0 L ) L
000°0 0000 [006'0__|ooo'o___ |oc00 000°0 000°0 000°0 000°0 000°0 000°0 L L
000°0 0000 J000'0 __{000°0___ |000°0 000°0 000°0 000°0 0000 0000 000°0 _
000°0 0000|0000 {ooo'c o000 0000 0000 000°0 000°C 000°0 000°0 0z RN mzmm MI)A suinjg
000°0 0000 _ |000°c_ Jooo'n __ |ooo0 0000 0000 000°0 000°0 000°0 000°0 oSz ) yipIM merp ewunyg
000°0 0000|000’ [ooo'0__ Joooo 0000 000°0 0000 000°0 000°0 000°0 0¢ ... ) wieang o) ssugysig
000°0 0000|0000 [o00'0__ |0000 000°0 000°0 0000 000°0 000°0 000'0 , _ I
5zl 00} 7] 05 lsz B (N 72 T S 7 QY9 ONIAVO™ ¥ILYM FOVuNS
R N N N T T AT £0-300'5_ 8¢ Ll 520 81L20°0 Z0-301°)
fmi b L[ e T oo oo ] WB) [(oea-asp) [ () (Keppy)
) , : | @etii=) | uone  V'aiesBig| Doy | Aususg | Ausoiod | wepein | puop
] I D “-plejoy ‘el ing Jiog auneipAy | osynesphy
] HOREPAEISY BpNIoU| ©) PAJIPOW I oseot 0z 00} 6560000 L0000 E0 £ 900°0
N (2861) couawog v'd SRS SR — T D R R N T T R T RG]
- wopsseq o T o swl)  SSANMOIHL| HLOM | B IOV I " [T . ONOD
[ d31¥YM JOVHNS e 32UNOS | 324nN0s |vagwyl1 |  zv Ay Xy 32HNOS
Ol ONIOYOT INYNINYLINOD r —
T ONILYINILST HOd QOMLIN ¥ a paiE] leN -m._u.wm_._w.nm._n_ Ly L-MI-audzUSg Em:_EmEm.O
.| SIX'AV0IMS o - - T Toooziviico '9jeq
NOILD310Yd TYLNIWNOHIANT 40 - T oo T 000UNS/3744 “yoslolg
ANINLHYdId vd NILYMANNOND WO HILYM FOVIHNS OL ONIOYOT] SSYW ONLVYWILSI ¥O4 QOHIIW

Hasng




| abed

o _looo'o 000°0 000°0 0000 000°0 000°0 0000 000°0 000°0 000°0 05z~
. 000°0 000°0 000°0 000°0 0000 000°0 000°0 000°0 000°0 0000 Szt
___leoD0 v00'0 500D 200°0 600°0 ZL00 9L0°0 LZ0'D 820°0 IE0°0 0
. |oooo 000°0 0000 000°0 000D 000°0 000°0 006°0 000°0 000°0 szt
e loooa 000G 0000 000°0 000D 000°0 0000 000°0 000D 000°0 05z
] S gr 2 9 ot RE ‘9 s
S e OGT () P }
() eoueisig T o9 (1) wbue
o5z 8 v 2 _ O NIVNOG _._mmo_z N
3 , gwgo.o L LiNQUVINOVD - Uvadv
o100 ,. : [ yBw $0Q'Q
: o shep 0560l O
10200 3 0 0 0% Je U0y pajasiold
0E0'0 o |oser 0 0 0%
3 090°0 o (skep) . .
o BuLL (w)z L
I | ! ! H
_ . __16586610°0  £EEEEEP9Z  €0-H00'S 8§ Ll £0 52200 L0-3£9°G
Weppdf ) __ | T T woB)] Coenrospll () (kepp))
] _ | fwuny=) o uope| qiegBipl 00w | Aususg|  Ausosod| wepess|  puod
uonepigley epnjou| o} palipopy A -piejay oel4 ying jog 21|NeIPAH " oyneipAH
(2861) odwawoq v'd B m ;
«$3I03dS INVNIWVANOD DNIAYD3C | oz 00t 65600070 1000 50 g 0% 500
v 40 LHOJSNYHL TYNOISNIWIALINW | "1 (] X I () N¥3ONOD (Vo)
HOd 300N TYOILATINY N, |ssawvomLt  nigmp e ) b NOILYI07 ONOD
40 NOILYOIddY 133HSAVIUdS 30UNOS|  IDUNOS|  vadwy L2 Ay Xy[1 IINYLSIO A2HN0S
SIXODININOG MDIND _ X
NOILIZLOHd T¥INIWNOYIANT 40 81 1-MW-BUSZUeE |:uBUILEIUOD :
AINIWLHYSED vd DiiET joN Aq poredaid[o00zivLieo ‘81eq
N T [ ] , _ Q20UNSS/3 Teid “paloid

STIX'OOININOA MOIND

NOLLVO¥VI I pue AvD3d H3AHO0 LS ANY NOISHIJSIO TYNOISNIWIQ 33HHL HUIM LYOJSNYIL JALLDIAQY




I

ebeyd

000°0 000°0 000°0 000'0 000°0 000'0 000°0 000°0 000°0 0s2-
0000 000'0 000°0 000°0 000°0 000°0 000°0 000'0 000°0 GzL-
000°0 000'0 000°0 000°0 000°0 200°0 #00°0 0100 0£0°0 0
000D 000°0 000°0 000'0 0000 000°0 000°0 000°0 000'0 £z
0000 000°0 000°0 000°0 000°0 000'0 000°0 000°0 0000 052
054 SEL 0z SOL 06 G/ 09 [ Gl
{4} souesig () uipiaa
= ST AT 4
iBw 0o
o 0S60L ﬁ ®
m 0 [ 051 e .“_Eoo pajoeloid
05601 0 0 05l
: (skep) o
ey, BIA
1| 1] |
. 686.PZ00°0  SE9'E £0-300'G £8 L'} £0 8r00°0 L0-3£9'
(Aepa) {x) WO/B} ("oey -aep) () {Aepay)
("unM=) uope ‘qeen "Bio 20N Asueq juaipein puon
UGHEPJIEIAY 2pnjou| C) paylpon A -piejoy oelq Ang jlog ojnespAH 2iInespAq
(£861) ooawoq v'd "~ o T
«83103dS INYNINYLINOD DNIAYD3A 0z 00l S6.750000°0 _ 100°0 51 Sl 051 8p0°0
V¥ 40 LYOdSNYHL TYNOISNIWIQILINW ) () i-Aep 100'=< () N43DONOD (/on)
HOd T3TON TYDILATYNY NY. SSINMDIHL| . HLOIM [iT)] (W D NOLLY201 ONOS
40 NOLLYOINddY 133HSAY3UdS 3NOs] 3o¥nos VOaWy1 v Ay L JONVLSIO I2UNOS
ST OIININOO HOIND X o
NOILO3L0Ud TIVINIANOHIANIT 4O - St MW-augjAuiecioyomy [ueuwzjuog
ANINIHYLIQ v Spep Y Aeaar :Aq paiedaiqoo0z/BLiso | eeq
. 1 1 ] | 020UNSS/3744 oelold

oL e

STX'OJINIWAA HOIND

zon.—.<n¢<._.m_w_ PUB'AYD3Q MAQNO LS L ANV NOISHIJSIG YNOISNIWID ITHHIHLIM THOJSNVHL ALLIIAGY




| ebed

000'0 000°0 000°0 000°0 000°0 000°0 000'0 000°0 000°0 052-
000°0 0000 00070 000°0 000°0 000'0 000'0 000°0 000°0 [T
000°0 000°0 000°0 100°0 100’0 z00'0 #00'0 £00°0 £20'0 0
0000 000°0 000°0 000°0 000'0 000°0 000°0 000°0 000°0 524 _
000'0 000'0 00070 000°0 000°0 0000 0000 000°0 000°0 052
i 60 80 L0 9'0 S0 £0 £0 L0
(y) eoueysig . _ (1) uiptaa
w000
o SARP| 05601 | e
H 0 0 051 h e .nﬁ.coo e
0560} 0 0 01
{sAep)
ew) Wz {4
| | | I
. . 90-35659'C  99pZ £0-300°S __ 000/8 L £0 8700°0 L0-3£9°G
{w) WoB)  (*oey "ap) ) {Aeppy)
: (dauny=) uope| ‘gieg Big 20M Apsueg|  Awsoiod|  jusipein puoy
uohepielay apnjsu) o) payipoN -p.iejoy ogld jing pog alneipAy oinelpiy
(2881} oowawoeqg vg
«83103dS LINYNIWV.LNOD ONIAYOZG 0z 00} 28082100'0 _ L00°0 g §1 051 #0°0
¥ 40 LE2OdSNYHL TYNOISNIWIALLINN . — [in)] -Aep 100'=<|_ W) N"3ONOD | (yow)
HO TIAOW TWOLLATYNY NV. SSINNIIHL HLOIM () () (WD NOILYDOT[ _ INOD
40 NOLLYDI1ddY L133HSAVIHCS 30HN0S| 328NOS|  vagwvl v Ay Xvil JONVLSIA 32HNOS
STXOJINIWOT MIIND X —
NOLLDILOH TYLINIWNOHIANT 40 Sv i mn-ereieyiyd (j|AxeyAyze-z)sigliueupueiuon
ININLHYL3A vd , SPEA ™M >®._=0_. :Aq paledsid 000Z/81/50 @leq

SIXODINZ* QI HIND




. Anpendix E
Fate & Transport Model Results Second Run
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Appendix
Gonstruction Worker Exposure Calculation



CONSTRUCTION WORKER EXPOSURE SCENARIO
SUNOCO MARCUS HOOK, PHILLIPS ISLAND

Risk-based reference concentrations were needed to evaluate exposure potential to a hypothetical
construction worker assumed to be engaged in intrusive activities that would bring the worker in
contact with residual constituents in soil. To evaluate this exposure scenario, the worker was
assumed to be exposed by way of inhalation of volatile constituents emanating from the soil, by
way of incidental ingestion of soil during the work day, and by way of dermal contact with soil.

The general algorithm for exposure of a construction worker was taken from the Texas Natural
Resource Conservation Commission's (TNRCC's) petroleum storage tank program (TNRCC,
1997). It was assumed that a construction worker would be engaged in construction activities
involving excavation for 5 days/week over a period of 12 weeks during a single year. For
exposure to carcinogenic constituents, exposure dose recetved over the 12-week exposure period
was apportioned over a 70-year lifetime. For noncarcinogenic constituents, exposure dose
received over the 1-year exposure duration was used as the basis for the calculation of risk-based
target concentrations. The worker was assumed to have 3,300 cm2 of exposed skin, which
amounts of the head, forearms, and arms (TNRCC, 1997). The amount of soil adherence to
exposed skin was assumed to be 0.12 mg/cm?2 (TNRCC, 1997). There are no existing dermal
absorption values for constituents in the soil medium; as an alternative, default values were
obtained from the TNRCC's Texas Risk Reduction Program (TRRP; TNRCC, 1999). The
amount of soil incidentally ingested by way of hand-to-mouth contact during a workday was
assumed to be 480 mg/day (TNRCC, 1997; EPA, 1991a). For inhalation exposure, it was
assumed that a 0.5 acre source area existed and that the construction worker would be exposed
by inhalation of respirable-fraction dust and vapors of volatile constituents having a Henry's Law
constant of at least 1E-05 atm-m3/mol or greater and a molecular weight of 200 g/mol or less
(EPA, 1991b). Volatilization factors for individual volatile constituents and the particulate
emission factor for a 0.5 acre source area (i.e., an area that is assumed to contain constituents in
the soil) were calculated using the algorithms and default input parameters contained in EPA's
Soil Screening Guidance (1996a, b). Chemical properties data were obtained from the Soil
Screening Guidance (EPA, 1996a, b); missing values were taken from chemical properties tables
included in the TNRCC's TRRP (TNRCC, 1999).

Toxicity data needed for calculation of risk-based target concentrations were obtained from
EPA's Integrated Risk Information System (IRIS; EPA, 2000). Missing toxicity data were
supplemented with data obtained from EPA's Health Effects Assessment Summary Tables
(HEAST; EPA, 1995) and TNRCC's TRRP (TNRCC, 1999). Gastrointestinal absorption values
needed for conversion of oral toxicity data to dermal toxicity data were obtained from the
TNRCC's TRRP (TNRCC, 1999).

Risk-based target concentrations for constituents in soil are contained in accompanying
spreadsheets. Note that for carcinogenic constituents, the reference concentrations correspond to
the lower of a one-in-one million cancer risk (i.e., 1E-06 cancer risk) or a hazard index of one.
For noncarcinogenic constituents, the reference concentrations correspond to a hazard index of
one.



References Cited:
EPA, 2000. Integrated Risk information System. http://www.epa.gov/iris

EPA, 1996a. Soil Screening Guidance: User's Guide. U.S. Environmental Protection Agency.
Publication 9355.4-23. EPA/540/R-96/018. PB96-963505.

EPA, 1996b. Soil Screening Guidance: Technical Background Document. U.S. Environmental
Protection Agency. Publication 9355.4-17A. EPA/540/R-95/128. PB96-963502.

EPA, 1995. Health Effects Assessment Summary Tables. FY-1995 Annual. U.S. Environmental
Protection Agency. Publication 9200.6-303 (95-1). EPA/540/R-95/036. PB95-921199.

EPA, 1991a. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default
Exposure Factors". U.S. Environmental Protection Agency. OSWER Directive 9285.6-03. March
25, 1991.

EPA, 1991b. Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation
Manual (Part B, Development of Risk-Based Preliminary Remediation Goals. Interim. U.S.
Environmental Protection Agency. Publication 9285.7-01B. PB96-963333.

TNRCC, 1999. Texas Risk Reduction Program. Texas Natural Resource Conservation
Commission. http://www.tnrcc.state. tx.us.

TNRCC, 1997. Clanfications and Amendments for Implementation of RG-36. Texas Natural
Resource Conservation Commission. Memorandum from Chet Clarke, Director of Programs,
Petroleum Storage Tank Division, to PST Corrective Action Coordinators. March 6, 1997.



Appendix G
Industrial Worker Exposure Calculation



EVALUATION OF CUMULATIVE RISK FOR THE SOIL MEDIUM ASSUMING AN
INDUSTRIAL WORKER EXPOSURE SCENARIO

Objective

An evaluation of cumulative cancer and noncancer risk resulting from assumed exposure to
multiple constituents in soil by way of direct contact during daily industrial activities (pre or
post-construction) was desired on a parcel of property at the Sunoco, Inc. (R&M) Marcus Hook
facility, Phillips Island site. (Daily industrial activities do not include intrusive construction
activities that were addressed in Appendix N.} Soil is the sole environmental medium in this
evaluation. Assumed exposure of an industrial worker due to direct contact with soil in an
outdoor setting is the exposure scenario evaluated in the text to follow.

Approach Used for the Analysis

The general algorithms and exposure assumptions for calculation of risk-based reference
concentrations assuming nonresidential exposure (i.c., continued industrial use of the parcel)
were obtained from the Pennsylvania Land Recycling Program, which is known as Act 2
(PADEP, 1997). Additional algorithm components, such as a dermal component, were obtained
from other sources (TNRCC, 1999; 1997). To perform the cumulative risk analysis, risk-based
reference concentrations were calculated for simultaneous exposure via inhalation of vapors and
dust from the area, dermal contact with the surface soil, and incidental ingestion of surface soil.
Consistent with the method used to establish statewide health standards in Section 250.305 of
Act 2, nonresidential soils are defined as 0-2 feet in depth for purposes of evaluation of the -
ingestion exposure route (although not required under Act 2, the risk assessor also incorporated
the dermal exposure route as well). For evaluation of the vapor and dust exposure pathways
under a nonresidential setting, in an approach consistent with the method used to establish
statewide health standard in Section 250.305 of Act 2, the top 15 feet of soil was evaluated. This
cumulative risk evaluation conservatively included consideration of the top 20 feet of soil as
subsurface soil because the proposed future use of the parcel includes leveling operations in
some sections of the parcel that could change the topography by a foot or more. The proposed
finished grade of the main section of the proposed future use of the parcel is 24.5 feet (refinery
datum), which would result in less than five feet of reduction in current elevation. Section 250.1
of Act 2 defines volatile constituents as those constituents having a Henry's Law constant of 1E-
05 atm-m3/mol or greater and a molecular weight of 200 g/mol or less.

A spreadsheet attached to this evaluation contains risk-based reference values for an industrial
worker assumed to be exposed for 180 days/year over a 25-year working lifetime (exposure
assumptions per 250.305 of Act 2). For the cumulative risk analysis, both cancer-based and
noncancer-based reference concentrations were needed. For carcinogenic constituents, the
reference concentrations presented in the spreadsheet correspond to a one-in-one million cancer
nsk. For noncarcinogenic constituents, the reference concentrations correspond to a hazard
index of 1.

Toxicity data needed for calculation of risk-based reference concentrations were obtained from
EPA's Integrated Risk Information System (IRIS; EPA, 2000a). Missing toxicity data were
supplemented with data obtained from EPA's Health Effects Assessment Summary Tables
(HEAST; EPA, 1995). Provisional toxicity data were obtained from Region III EPA's Risk-
Based Concentration Table (EPA, 2000b). Additional toxicity data were obtained from the
Texas Natural Resource Conservation Commission's (TNRCC's) Texas Risk Reduction Program

1



(TRRP; TNRCC, 1999). Gastrointestinal absorption values needed for conversion of oral
toxicity data to dermal toxicity data were obtained from the TNRCC's TRRP (TNRCC, 1999).

Cumulative cancer and noncancer risks for multiple constituents in soil are contained in an
accompanying spreadsheet. Cumulative risk for carcinogenic constituents was calculated by
dividing the maximum detected constituent concentration detected in site soil by reference
concentrations that correspond to a one-in-one million cancer risk (i.e., 1E-06 cancer risk) and
multiplying the resulting value by 1E-06. The resulting value corresponds to the cancer risk
presented by assumed exposure to a single carcinogenic constituent by way of inhalation, dermal
contact, and ingestion. As EPA (1991) considers all carcinogenic endpoints to be the same,
cancer risk 1s additive regardless of the site of tumor development. Thus, cancer risk presented
by each constituent present in soil was summed to yield a total cancer risk.

To further explain the method used in calculating cumulative risk, the following example
calculation is presented:

Alpha-hexachlorocyclohexane (also known as alpha-BHC), a nonvolatile constituent, is present
in surface soil at 49 milligrams per kilogram (mg/kg). Benzene, a volatile constituent, is present
in surface soil at 0.27 mg/kg and in subsurface soil at 21 mg/kg. The 1E-06 cancer risk reference
value for inhalation of benzene from surface and subsurface soil is 22.9 mg/kg. A reference
concentration was not established for the dermal route because volatile constituents were
assumed to volatilize from soil deposited on the skin before dermal penetration could occur
(TNRCC, 1999). The surface soil ingestion reference for benzene is 274 mg/kg. The inhalation
dermal, and ingestion reference values for alpha-BHC in surface soil (surface soil only is
relevant for alpha-BHC because the constituent does not meet the Act 2 volatility criteria) are
70,400 mg/kg, 1.59 mg/kg, and 1.26 mg/kg, respectively. Total cancer risk for benzene is
calculated by dividing the greater of the surface and the subsurface soil concentration (in this
case, 21 mg/kg) by the inhalation reference value that corresponds to a 1E-06 cancer risk (i.e.,
22.9 mg/kg) and multiplying the resulting value by 1E-06. The result is 21 mg/kg/22.9 mg/kg x
1E-06 = 9.15E-07 benzene cancer risk for the inhalation route alone. Adding the cancer risk due
to exposure to benzene in soil by way of ingestion, a cancer risk of 9.85E-10 is generated (0.27
mg/kg/274 mg/kg x 1E-06 = 9.85E-10 cancer risk due to ingestion). Adding the two benzene

- cancer risk values together, a total cancer risk due to exposure to benzene alone is 9.15E-07 +
9.85E-10 =9.16E-07.

>

Performing the same calculation for alpha-BHC, a total cancer risk due to assumed exposure to
alpha-BHC 1n surface soil by way of inhalation of dust (the constituent is not volatile), dermal
contact, and mngestion is 6.96E-05 (risks of 6.96E-10 for inhalation of dust, 3.08E-05 for dermal
contact, and 3.88E-05 for ingestion = 6.96E-05 cancer risk). Adding the total cancer risk
calculated for benzene, 9.16E-07, to the total cancer risk calculated for alpha-BHC, 6.96E-05, a
total cumulative cancer risk of 7.05E-05 is obtained. This approach is the same used to generate
cumulative cancer risk in the attached spreadsheet for approximately 20 carcinogenic
constituents detected in soil at the site.

For noncarcinogenic constituents, cumulative noncancer risk was generated by dividing the
maximum detected constituent concentration in soil by the risk-based reference concentration
that corresponded to a hazard index of one. The resulting value represented the hazard index for
an mdividual constituent assuming exposure by way of inhalation, dermal contact, and ingestion.
Because EPA (1991) recognizes that noncarcinogenic constituents may exert toxic action on
different target organs, cumulative noncancer risk conventionally is generated by summing
hazard indices for individual constituents exerting their toxic effects on the same target organ to

2



result in a total hazard index. Using mercury and cadmium to illustrate the calculation process,
the following example hazard index calculation results: For mercury, which is present in surface
soil at 4.3 mg/kg, the noncancer reference values are 12,220,000 mg/kg for inhalation of dust
from soil, 753 mg/kg for dermal exposure, and 852 mg/kg for ingestion of soil containing
mercury. The noncancer reference values for cadmium, present in surface soil at 5.0 mg/kg, are
8,090,000 mg/kg for the inhalation route, 896 mg/kg for the dermal route, and 2,840 mg/kg for
the ingestion route. Dividing the surface soil concentration by the mercury inhalation reference
value that corresponds to a hazard index of 1 (more correctly, a hazard quotient, because a single
constituent and a single route of exposure are involved), a hazard quotient of 3.52E-07 results
(i.e., 4.3 mg/kg/12,220,000 mg/kg = 3.52E-07). Adding the hazard quotients due to dermal
contact and ingestion of surface soil containing mercury, which are 5.71E-03 and 5.05E-03,
respectively, to the hazard quotient for inhalation of mercury, a hazard index for exposure to
mercury alone 1s 1.08E-02 (3.52E-07 + 5.71E-03 + 5.05E-03 = 1.08E-02). Performing the same
calculations for cadmium, a hazard index of 7.34E-03 results for that constituent. Assuming that
both mercury and cadmium act on the same target organ, a cumulative hazard index of 1.81E-02
results for assumed concurrent exposure to the two constituents in soil (1.08E-02 + 7.34E-03 =
1.81E-02). This approach is the same used to generate cumulative noncancer risk in the attached
spreadsheet for 35 constituents detected in soil at the Facility.

Human Health Protection Goals

Section 250.402 of Act 2 (PADEP, 1997) specifies that the human health protection goals
required in the State of Pennsylvania consist of a cumulative excess cancer risk between 1E-06
and 1E-04 (i.e., one excess cancer per 10,000) and a cumulative hazard index of 1. These health
protection goals are used as the basis for comparison with the cumulative risk analysis in the
attached spreadsheet. From the example calculations above with carcinogenic constituents, the
cumulative risk of benzene and alpha-BHC are within the cumulative excess cancer risk range.
For noncarcinogenic constituents, assuming that only cadmium and mercury were present in the
soil, there would be no need for evaluation of remedial options because the cumulative hazard
index was less than 1.

Result of the Cumulative Risk Analysis

The results of the cumulative risk analysis are presented in Table 1. The spreadshcet containing
the details of the cumulative risk analysis is attached. From Table 1, the upper bound health
protection goal for carcinogenic constituents (i.e., 1E-04) and the health protection goal for
noncarcinogenic constituents (i.e., 1) were not exceeded. The primary contributor to cumulative
cancer risk above the lower end of the health protection goal (i.e., 1E-06 cancer risk) was alpha-
BHC, which contributed 84 percent of the total cumulative cancer risk.



Table 1
Result of the Camulative Risk Analysis
Phiilips Island, Marcus Hook

Target Cumulative | Total Cumulative Primary Contributor to Cancer Risk
Cancer Risk Cancer Risk
1E-04 8.31E-05 alpha-BHC
Target Cumulative | Total Cumulative Primary Contributor to Noncancer
Noncancer Risk Noncancer Risk Risk
1 0.175 Not applicable

Uncertainty Statement

The cumulative risk evaluation for the soil medium did not include data collected from saturated
soil. Saturated soil typically is addressed as a groundwater issue; thus, no consideration was
given to constituent presence in saturated soil. This analysis did include data for unsaturated soil
collected from the 0 to 20-foot depth. While applying an approach consistent to the Act 2
statewide health standards requires evaluation of only the top 15 feet of soil for potential direct
contact (by way of inhalation of vapors) anticipated minor land leveling activities on a portion of
the parcel caused extension of the Act 2 depth to a more conservative depth of 20 feet. [For all
parameters except for benzene and dichloromethane detected in one sample (1,700 mg/kg and 67
JB mg/kg, respectively, in B-PHS, 24-26 feet bgs), there were no concentrations below 20 foet
bgs greater than concentrations above 20 feet bgs.]

Although Act 2 does not require evaluation of the dermal route of exposure for constituents in
soil, the risk assessor included the dermal route of exposure because of the presence of
semivolatile constituents detected in surface soil. Semivolatile constituents are the most likely
constituents to penetrate intact skin when the soil medium is considered. However, including the
dermal pathway roughly doubled the risk over the soil ingestion route alone. Hence, the total
cancer risk calculated for alpha-BHC, a pesticide that has the propertles of a semivolatile
constituent, is increased by approximately 2-fold. In addition, use of an assumed completely
exposed head, arms, and hands likely is conservative in a typical plant setting, where workers are
required to wear protective clothing such as hard hats and fire-resistant long-sleeve coveralls.

Yet another source of uncertainty introduced into the cumulative risk analysis is the use of
maximum detected concentrations in surface or subsurface soils rather than the use of
statistically-based upper bound constituent concentrations. Assuming that the data were suitable
for statistical representation, it is probable that use of maximum detected concentrations
overstates the true risk potential.

Summary

The result of a conservative cumulative risk analysis performed for the land parcel of interest on
the Sunoco, Inc. Marcus Hook, Phillips Island site was that cumulative cancer risk was within
the range of risks constituting the health protection goal for lands in Pennsylvania. Alpha-BHC
in surface soil was the primary contributor to cancer risk. Cumulative noncancer risk was less
than the target health protection goal of a hazard index of 1.
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Anpendix H
Passive Vapor Control System



-85Z-23-0%2¢ |
; d

NoRTH#

2t -p”

¥
B

[P

/

.
f

_.S_t--t 2

[ W T R L]
EHAvLL
UDDM. Ler(a —

Mlu um m oA

UIDI IN—IIGH'I
1¥lw 29w I!Itll(ﬂl

CONE [LO0R 5148

127 REQITH wh HIVLE
VUETEMG ¢ RATH O D

L UDIA mowg el

I"IR?I'HIIIII FONCEY bamr I'II1

UANTRL TN Y ]
NOLCS WX FLA 3T T

AS-BUILT
PER E4DZR
ABO .

r ® . _
i HR
i _ BARIER LAYER, WPE DR
: POLVIRETHANE CE N bR AN 4
ek gy
NN 20U1E THICRMESSE
i T T 540 ORI
F ) W
- RLDGINC LAVER
h - - L 12" RASHIG &5 CHawL —
VENTING LATER [AOUMON
H .
97w cres
3 .
Eﬂm!! SYSIEM
UL
 peLoss
TR Srace ,
; JAIER LITEY. 100 0
i POLYIRE TR
VITN YAPOR-TIDNT SEAMS
141N 201l ENACUE S5
O FLODR 148 —
Ty
17 T SHO R FINE
BERGING LAYER
J L‘z' MASHIT 45 CRAVEL
. VNG LATER [
7 Ry L1 g umm Firg
= :Er'ﬂfl ATIONS %/
! SRLES AT PR TN T
. l?‘- . L]

)

“I” |@ FPL ENERGY MARCUS HOOK,L.P.

STHE & MESTER. § ~
[ T TR —Buu_T
| A 1326

T

ADMIN. / CONTROL / MAINT.
PASSIVE GAS
CONTROL SYSTEM

FoLtinergy  MAADUS WOON. PENMSYLY

0-EC-258

rargy
[

a6 1160 RYED #a gL O Bris TILAEMS T

or1Em Cru3 BwiW MSRM TTA_gory dvi B B Swite




Appendix |
Sheet Pile Barrier Wall



URS Memorandum

Date: June 25, 2002
To:  Jim Oppenheim (Sunoco), Steve Gucciardi (Sunoco)
cc: James Amorebella (Stone & Webster), Sharon Roberts (URS)

From: Chul Woo Kim, Jamie Coffman

Subject: . Summary of Cut-off Wall Installation

PROJECT DESCRIPTION
The sheetpile cut-off wall planned along the south-west edge of Philips Island in Sunoco Marcus Hook
was installed from May 31 to June 17, 2002 by Commerce Construction Corporation. A total of 55

sheetpile 'double-piles’ (each 4.13 feet long) were installed. Installed cut-off wall length is therefore
approximately 227 ft.

A URS field representative, Chul Woo Kim, observed the installation of sheetpiles on a full-time basis
and performed the following general tasks:

» Inspected delivered sheetpiles for damage and distortion, including surface coating, interlock
joints, continuous seal welds and Roxan joint sealant coverage/uniformity.

Confirmed Roxan was installed in the "following' interlock of each double-pile section.
Inspected stored sheetpiles to confirm interlock joints containing Roxan were facing downward.
Checked application of soap solution to pre-instalied Roxan sealant (for lubrication).

Confirmed that Roxan cleaning tool was installed in the 'lead’ interlock of preceding installed
sheetpile.

Observed driving of sheetpiles.

Observed that all sheetpiles were driven within 2 hours following start of driving.

s Checked vertical plumbness of sheetpiles to maintain overall wall alignment and stability and to
allow for setting and driving adjoining pile sections. '

* Recorded driving information for each sheetpile including type of hammer, estimated ground

surface elevation, pile advance rate (for vibratory hammer), blow counts (for impact hammer), total

driving time, depths of difficult driving, pile tip and cut-off elevations, and pile length (cut-off to

tip).

MATERIALS

AZ-13 continuously-welded 'double-piles’ with interlock sealant (‘'Roxan' system) from Skyline Steel
were used to construct the cut-off wall. Sheetpiles were factory-coated with coal tar epoxy and
supplied with a delivered length of 65 fi.



URS Page 2 of 2

WORK SUMMARY

At the start of pile driving, the ground surface elevation ranged from EL.15 ft to E1L20 ft along the wall
alignment. All 55 piles were partially or fully driven using a vibratory hammer (ICE 44-65). If a pile
driven by vibratory hammer achieved 'refusal’ prior to the desired termination depth, it was considered
as ‘obstructed’ and further driven to depth by using an impact hammer (Dawson HPH-2400). Ofthe
55 sheetpiles driven, 7 piles were considered as 'obstructed' and further driven by using an impact
hammer. As shown in the attached PROFILE, of the 7 obstructed piles, 5 piles (Pile # 7, 19, 20, 32,
and 49) met refusal using the impact hammer at relatively greater depth, corresponding to tip
elevations ranging from El. -20.5 to El. -22.3 ft. 10 blows per inch for three continuous inches was

used as refusal criterion when using an impact hammer. The range and average values of pile driving
parameters are summarized below:

Range (min. to max.) Average
Ground Surface Elev.(ft) Approx. 15 to 20 -
Driven Depth (ft, bgs) 38.91t0 58.5 , 53.9
Driving Time (min) 8 to 33 15.7
Cut-off to Tip Length (ft) 45.510 65.0 60.3
Tip Elevation (ft) ElL -20.5 t0 -40.0 El -35.3

For detailed driving records of each sheetpile, refer to the attached SHEETPILE DRIVING
SUMMARY. '
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URS

Job Number: 24-25995049.00
Job Name: Sunono Marcus Hook Philips Island Cut-off Wall
Pile Type: AZ-18 double sheetpite with interlock sealing

SHEETPILE DRIVING SUMMARY

Hammer: A = Vibratory Hammer (ICE 44-65)
B = Impact Hammer (Dawson HPH-2400)

Contractor: Commerce Construction Corporation

Pile Sealant | Driving |Delivered| Driven Cut-off | Cutoff to _Tip Hammer| Driving Terminal
Mark Pile Date Pile | Length Elevation |Tip Length|Elevation| Used Time Resist.?
Numbers|Sequence Length | (ft.bgs) (ft) (ft) {ft) {min) |(blowsfinch)
(ft)

K101 - NA NA NA 25.0 NA NA NA NA NA
K102 1 05/31/02] 65.0 58.0 25.0 61.5 -36.5 A NA

K103 2 05/31/02] 65.0 54.0 25.0 57 4 -32.4 A NA

K104 3 06/03/02| 65.0 57.0 25.0 60.8 -35.8 A 12

K105 4 06/03/02] 65.0 55.0 25.0 58.3 -33.3 A 17

K106 5 06/03/02]| 65.0 55.0 25,0 58.7 -33.7 A 10

K107 6 06/03/02] 65.0 53.0 25.0 59.6 -34.6 A 11

K108 7 06/03/02] 65.0 38.9 250 45.6 -20.6 A&B 21 60/5"
K109 8 06/03/02| 65.0 55.0 25.0 51.8 -36.8 A 12

K110 9 06/04/02| 65.0 58.0 25.0 65.0 -40.0 A 28

K111 10 06/04/02| 65.0 49.8 25.0 56.8 -31.8 A&B 30 60/4"
K112 11 06/04/02| 65.0 53.0 250 59.9 -34.9 A 15

K113 12 06/04/02] 65.0 54.0 25.0 61.5 -36.5 A 12

K114 13 06/04/02| 65.0 54.0 25.0 61.4 -36.4 A 14

K115 14 08/04/02] 65.0 51.0 25.0 58.5 -33.5 A 26

K116 15 06/04/02| 65.0 56.0 25.0 63.3 -38.3 A 21

K117 16 06/04/02| 65.0 52.5 25.0 60.0 -35.0 A 13

K118 17 06/05/02] 65.0 52.5 25.0 60.1 -35.1 A 16

K119 18 06/05/02] 65.0 52.0 25.0 60.2 -35.2 A 13

K120 19 06/05/02] 65.0 39.0 25.0 47.3 -22.3 A&B 33 15/1°
L101 20 | os/06/02] 5.0 | 41.0 25.0 455 2| 205 | A&B 18 50/3"
L102 21 06/06/02| 65.0 55.0 25.0 63.1 -38.1 A 12

L103 22 06/06/02] 65.0 56.0 25.0 64.3 -39.3 A 16

L104 23 06/06/02| 65.0 53.0 25.0 60.5 -35.5 A&B 22 70/6"
L105 24 06/06/02] 65.0 55.5 25.0 63.6 -38.6 A 13

L106 25 06/06/02] 65.0 56.0 25.0 63.7 -38.7 A 13

L107 26 06/07/02| 65.0 57.0 25.0 65.0 -40.0 A 11

L108 27 06/07/021 65.0 55.0 25.0 63.0 -38.0 A 26

L109 28 06/07/02| 65.0 54.5 25.0 63.3 -38.3 A NA

L110 29 06/07/021 65.0 55.0 25.0 63.7 -38.7 A NA

L111 30 06/10/02| 65.0 56.0 25.0 63.7 -38.7 A 13

L112 31 06/10/02] 65.0 58.0 25.0 65.0 -40.0 A 11

L113 32 06/10/02| 65.0 39.0 25.0 46.8 -21.8 A&B 19 100/6"
L114 33 06/10/02| 65,0 56.0 25.0 63.8 -38.8 A 16

L115 34 06/10/02] 65.0 56.0 25.0 63.5 -38.5 A 10

L116 35 06/10/02] 65.0 55.0 25.0 62.6 -37.6 A 11

Li17 36 06/10/02} 65.0 55.5 .25.0 63.0 -38.0 A 11

L118 37 06/10/02] 65.0 55.5 25.0 62.9 -37.9 A 19

L1189 38 06/10/02] 65.0 55.0 25.0 62.7 -37.7 A 9

L120 30 06/10/02| 65.0 55.5 25.0 62.9 -37.9 A 8

Pile Driving Summary

Page 1 of 2




URS

Job Number: 24-25995049.00
Job Name: Sunono Marcus Hook Philips Istand Cut-off Wall
Pile Type: AZ-18 double sheetpile with interlock sealing

SHEETPILE DRIVING SUMMARY

Hammer: A = Vibratory Hammer (iCE 44-85)
B = Impact Hammer (Dawson HPH-2400)
Contractor: Commerce Construction Corporation

Pile Sealant | Driving [Delivered| Driven Cut-off Cut-offto| Tip |Hammer Driving i Terminal
Mark Pile Date Pile | Length Elevation |Tip Length|Elevation] Used Time Resist.”
INumbers|Sequence Length | (ft.bgs) (ft) (ft) (ft) {(min) {(blows/inch)
(ft)

Li21 40 06/11/02] 65.0 55.0 25.0 62.4 -37.4 A 11
L122 41 08/11/02] 65.0 55.5 25.0 62.8 -37.8 A 9

.L123 42 06/11/02} 65.0 56.5 25.0 63.2 -38.2 A 9
L124 43 06/11/02} 65.0 56.0 25.0 61.7 -36.7 A 20
L125 44 06/11/02} 65.0 57.0 25.0 62.4 -37.4 A 8
L126 45 08/11/02; 65.0 57.0 25.0 62.2 -37.2 A 11
L127 46 06/12/02| 65.0 55.5 25.0 61.7 -36.7 A 12
L128 47 06/12/02| 65.0 56.5 25.0 62.5 -37.5 A 12
L129 48 06/12/02| 65.0 56.5 25.0 61.8 -36.8 A 20
1.130 49 06/12/02| 65.0 43.0 25.0 46.8 218 | A&B 33 75/6"
L131 50 06/13/02| 65.0 53.0 25.0 57.2 =322 | A 12
M101 51 06/13/02| 65.0 57.0 25.0 59.8 -34.8 A 16
M102 52 06/13/02| 65.0 54.5 25.0 56.0 -31.0 A 18
M103 53 06/13/02{ 65.0 58.0 25.0 61.7 -36.7 A 12
M104 54 06/13/02{ 65.0 56.5 25.0 60.3 -35.3 A 19
M105 55 06/13/02| 65.0 58.5 25.0 62.5 -37.5 A 15

Notes:

*1: Non-sealant pile driven by contractor

*2: 48.5" (mark at cut-off) - 3' (cut due to deformation at tip) = 45.5'
*3: Impact hammer only

Pile Driving Summary

Page 2 of 2




Appendix)
LNAPL Control And Recovery System
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